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1 Routine/Function Prologues

1.1 Fortran: Module Interface bergdomain module.F90 (Source File: bergdo-
main_module.F90)

Contains routines and variables that define the native domain for BERG model forcing
INTERFACE:

module bergdomain_module

USES:

use bergdrv_module

1.1.1 defnatberg.F90 (Source File: bergdomain_module.F90)

Defines the gridDesc array describing the native forcing resolution for BERG data.
REVISION HISTORY:

26Jan2004: Sujay Kumar; Initial Specification

INTERFACE:
subroutine defnatberg(gridDesci)
USES:
implicit none
ARGUMENTS:
real, intent(inout) :: gridDesci(50)
CONTENTS:

call readbergcrd(bergdrv)
gridDesci(1) = 0
gridDesci(2) = bergdrvyncold
gridDesci(3) = bergdrvynrold
gridDesci(4) = -89.750
gridDesci(5) = -179.750
gridDesci(6) = 128
gridDesci(7) = 89.750
gridDesci(8) = 179.750

gridDesci(9) = 0.500
gridDesci(10) = 0.500
gridDesci(20) = 255

call readbergmask(bergdrvi,remaskld)
mi = bergdrv/ncold*bergdrvinrold
print*,’defnatberg mi ’,mi
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1.2 Fortran: Module Interface bergdrv_module.F90 (Source File: bergdrv_module.F90)

Module containing runtime specific BERG variables

REVISION HISTORY:

26 Jan 2004; Sujay Kumar, Initial Version

INTERFACE:

module bergdrv_module

ARGUMENTS:
type bergdrvdec
integer :: ncold, nrold IAWIPS 212 dimensions
integer :: nmif
real*8 :: fmodeltimel,fmodeltime2
integer :: remask1d(720%360)

character*40 :: emaskfile !1/2deg Reanal-BERG Land-Sea Mask File
end type bergdrvdec

1.2.1 geogfill2 (Source File: geogfill2.F90)

Fill in grid points that are invalid in LIS due to differences in geography between forcing
and land surface.

Based on original geogfill. F'90 for use with Reanalysis forcing fdata, to account for differences
in land masks. NOTE** for Reanalysis fdata, v=6 is the V-component of wind, which is
always set to ZERO since the U-component (v=5) is assigned the absolute value of wind
speed.

For v=1:temperature, v=2:specific humidity, v=4:LW radiation, v=>5:wind, and v=7:pressure,
data values of zero are not allowed to contribute to average fill-value. For v=3:SW radia-
tion, v=8,9:precipitation, use the mask defined by valid temperature data points to establish
whether to seek fill-value for given column and row, rather than include vs exclude zeroes.
REVISION HISTORY: 20 Sep 2002: Urszula Jambor; Modified original geogfill routine for
use with Reanalysis forcing sets prepared by Aaron Berg via NSIPP 29 Jan 2003: Urszula
Jambor; Removed LDAS & GRID modules from list of arguments, instead pass only needed
variables directly (nc,nr,fimask). 27 Jan 2004: Matt Rodell; Make sure all points are filled,
rename data array to fdata. INTERFACE:

subroutine geogfill2(nc,nr,geogmask,fdata,v,tmask)
USES:

use lisdrv_module, only : gindex
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1.2.2 getberg.F90 (Source File: getberg.F90)

Opens, reads, and interpolates 6-hrly, 1/2 degree Reanalysis ECMWTF forcing.

TIME1 = most recent past data TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.

REVISION HISTORY:

11 Apr 2002: Urszula Jambor; original code based on getgeos.f

22 Oct 2002: Urszula Jambor; Limited SW forcing processing to
land-only grid points

24 Nov 2003: Sujay Kumar; Included ECMWF code in LIS

INTERFACE:
subroutine getberg()
USES:

use lisdrv_module, only : lis I LIS non-model-specific 1-D variables
use baseforcing module, only : glbdatal,glbdata2

use bergdomain_module, only : bergdrv

use time_manager

1.2.3 readbergcrd.F90 (Source File: readbergcrd.F90)

Routine to read BERG specific parameters from the card file.

REVISION HISTORY:
26Jan2004; Sujay Kumar, Initial Code
INTERFACE:
subroutine readbergcrd(bergdrv)
USES:

use bergdrv_module
use lisdrv_module, only : lis

CONTENTS:

open(11,file="1lis.crd’,form="formatted’,status=’0ld’)
read (unit=11,NML=berg)

print*,’Using BERG forcing’

bergdrvifmodeltimel = 3000.0

bergdrvy,fmodeltime2 = 0.0

bergdrv/nmif = 1lis%f¥nmif

close(11)
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1.2.4 recmwfmask.F90: (Source File: readbergmask.F90)

Reads in land-sea mask for 0.5 degree Reanalysis ECMWF data set, changes grid from
ECMWEF convention to GLIS convention by calling Recmwfgrid_2_gldasgrid, and transforms
grid array into 1D vector for later use in ret_reanlecmwf.F90.

REVISION HISTORY:

16 Apr 2002: Urszula Jambor; Initial Code
24 Nov 2003: Sujay Kumar; Included in LIS

INTERFACE:
subroutine readbergmask()
USES:
use lisdrv_module, only :1lis I LIS non-model-specific 1-D variables

use bergdomain_module, only : bergdrv

1.2.5 retberg.F90 (Source File: retberg.F90)

For the given time, reads in 8 parameters from 1/2 degree Reanalysis ECMWF data, trans-
forms into 9 GLDAS forcing parameters and interpolates to the LDAS domain.

Reanal. ECMWEF FORCING VARIABLES available every 6 hours: 1. 2T 2 metre air
temperature [K]|, instantaneous 2. 2D 2 metre dew point temperature [K]|, instantaneous
3. SSRD Downward shortwave flux, surface [W/m2 s|, accumulation 4. STRD Downward
longwave radiation, surface [W/m?2 s|, accumulation 5. WIND Calculated absolute 10 me-
tre wind speed [m/s], instantaneous 6. P Calculate surface pressure [Pa], instantaneous
7. LSP+CP Total precipitation [m], accumulation 8. CP Convective precipatation [m],
accumulation

REVISION HISTORY:

09 Apr 2002: Urszula Jambor; Original code, based on readgeos.f

20 Dec 2002: Matt Rodell; Don’t ipolate if running 1/2 deg, also fix
error in setting v-wind to zero

25 Mar 2003: Urszula Jambor; Modified argument list passed to GEOGFILL2.

24 Nov 2003; Sujay Kumar; Included in LIS

15 Mar 2004; Matt Rodell; Fix test for beginning of restart run

INTERFACE:

subroutine retberg(order, yr, mon, da, hr, ferror)
USES:
use lisdrv_module, only : lis, grid,gindex
use baseforcing_module, only: glbdatal, glbdata2
use bergdomain_module, only : bergdrv,mi
use bilinear_interpMod, only : w110,w120,w210,w220,n110,n120,n210,n220, &
rlatO,rlon0
use spmdMod, only : iam
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1.2.6 Dberggrid_2_gldasgrid (Source File: retberg.F90)

Changes grid_data from ECMWF data convention to GLDAS convention

ECMWE': North-to-South around Greenwich Meridian Global grid. Data are written as flat
binary from ”upper left to lower right” starting at 0.5-degree grid point center coordinates:
0.25E,89.75N and going to 0.25W,89.75S. Here is the write statement:

do i = 1,360 write(14) (val(j,i),j=1,720) end do

GLDAS: South-to-North around Date Line Full global grid. Starts at the southernmost
latitude and date line, going east and then north.

REVISION HISTORY:

10 Apr 2002: Urszula Jambor; Code adapted from
ecmwfgrid_2_grid2catgrid, by R. Reichle

INTERFACE:

subroutine berggrid_2_gldasgrid( nx, ny, grid_data )

1.2.7 fillgaps (Source File: retberg.F90)

Fills in values for NSIPP tilespace land points where no ECMWF reanalysis data is available
via GEOGFILL by assigning most appropriate land-point value along the latitudinal circle
of original tilespace point. Developed manually with 17 points in mind.

REVISION HISTORY:

23 Jul 2002: Urszula Jambor
03 Sep 2002: Urszula Jambor, revised points to reflect
NSIPP land mask correction.

INTERFACE:
subroutine fillgaps( nc, nr, v, arr )

CONTENTS:

arr( 55, 1) = arr( 59, 4)
arr( 62, 2) = arr( 59, 4)
arr( 88, 8) = arr( 46, 8)
arr( 94, 8) = arr( 46, 8)
arr( 2, 9) = arr(142, 9)
arr( 3,20) = arr(133,20)

arr(139,20) = arr(133,20)

arr(140,20)
arr( 95,29)
arr( 37,30)
arr( 36,31)
arr( 37,31)
arr(136,34)

arr(133,20)
arr( 89,29)
arr( 41,30)
arr( 41,31)
arr( 41,31)
arr(123,34)
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arr( 62,50) arr( 69,50)
arr( 63,50) = arr( 69,50)
arr(142,57) arr(144,57)
arr( 70,67) arr( 83,67)

if (v == 3) then
arr( 88, 8) = arr( 84,14)
arr( 94, 8) = arr( 84,14)
endif

end subroutine fillgaps

! - 1 NASA GSFC Land Information
Systems LIS 2.0 ! | Released May 2004 ! ! See SOFTWARE DISTRIBUTION POLICY for
software distribution policies ! ! The LIS source code and documentation are in the public
domain, ! available without fee for educational, research, non-commercial and ! commercial
purposes. Users may distribute the binary or source ! code to third parties provided
this statement appears on all copies and ! that no charge is made for such copies. ! !
NASA GSFC MAKES NO REPRESENTATIONS ABOUT THE SUITABILITY OF THE
! SOFTWARE FOR ANY PURPOSE. IT IS PROVIDED AS IS WITHOUT EXPRESS
OR ! IMPLIED 'WARRANTY.NEITHER NASA GSFC NOR THE US GOVERNMENT
SHALL BE ! LIABLE FOR ANY DAMAGES SUFFERED BY THE USER OF THIS
SOFTWARE. ! | See COPYRIGHT.TXT for copyright details. !
- #include jmisc.h;,

1.3 Fortran: Module Interface time_interp_berg (Source File: time_interp _berg.F90)

Opens, reads, and interpolates BERG forcing.

TIME1 = most recent past data TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.

REVISION HISTORY:

24 Nov 2003: Sujay Kumar; Initial version of code adapted from the GLDAS
version

INTERFACE:
subroutine time_interp_berg()
USES:

use lisdrv_module, only : lis, grid

use baseforcing_module, only : glbdatal,glbdata2
use time_manager

use bergdomain_module, only : bergdrv

use grid_spmdMod

use spmdMod
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1.4 Fortran: Module Interface ecmwfdomain module.F90 (Source File:
ecmwfdomain_module.F90)

Contains routines and variables that define the native domain for ECMWEF model forcing.
INTERFACE:
module ecmwfdomain_module
USES:
use ecmwfdrv_module
ARGUMENTS:

type(ecmwfdrvdec) :: ecmwfdrv
integer :: mi

1.4.1 defnatecmwf.F90 (Source File: ecmwfdomain _module.F90)

Defines the gridDesc array describing the native forcing resolution for ECMWF data.

REVISION HISTORY:

11Dec2003: Sujay Kumar; Initial Specification

INTERFACE:
subroutine defnatecmwf (gridDesci)
USES:

use lisdrv_module, only: lis
implicit none

CONTENTS:

call readecmwfcrd(ecmwfdrv,gridDesci)
mi = ecmwfdrv/ncold*ecmwfdrvinrold

1.5 Fortran: Module Interface ecmwfdrv_module.F90 (Source File: ecmwf-
drv_module.F90)

Module containing runtime specific ECMWF variables

REVISION HISTORY:

11 Dec 2003; Sujay Kumar, Initial Version
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INTERFACE:

module ecmwfdrv_module

ARGUMENTS:

type ecmwfdrvdec

integer :: ncold, nrold
integer :: nmif
character*40 :: ecmwfdir
real*8 :: ecmwftimel,ecmwftime?2

end type ecmwfdrvdec

'AWIPS 212 dimensions

'ecmwf Forcing Directory

1.6 Fortran: Module Interface ecmwfopendap_module.F90 (Source File:
ecmwfopendap_module.F90)

This module contains routines needed to initialize and control variables required for the
execution of GDS-based I/0O specfific to ECMWF forcing routines

REVISION HISTORY:

10 Jul 2003; James Geiger

module

INTERFACE:

modul
#if (

USES:

use
use
use
use
use
use

e ecmwfopendap_module
defined OPENDAP )

ecmwfdomain_module, only :

ESMF_TimeMgmtMod

lisdrv_module, only :
grid_spmdMod, only :
tile_spmdMod, only :

spmdMod

implicit none
type(esmf_date), save
integer
integer
integer
integer
integer
integer
characterx4
character*4
character*3

Initial Specification
22 Dec 2003; Sujay Kumar Separted geos specific routines from the main

ecmwfdrv

lis, grid, gindex

gdi, gdisp
di_array

ecmwf_ref_date 'Reference date for ECMWF forcing data

ecmwf_slat
ecmwf_nlat
ecmwf_nc
ecmwf_nr
input_slat
input_nlat
cecmwf_slat
cecmwf_nlat
ciam

ISouthern latitude boundary for each subdomain (fo:
INorthern latitude boundary for each subdomain (fo
INumber of columns for each subdomain (for ECMWF)
INumber of rows for each subdomain (for ECMWF)
ISouthern latitude boundary for the native domain
INorthern latitude boundary for the native domain
Icharacter representation of ecmwf$_-$slat
Icharacter representation of ecmwf$_-$nlat
Icharacter representation of processor id
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integer :: grid_offset IGlobal to local grid mapping offset
integer :: fnroffset

#if ( defined ABSOFT )

character*15 :: opendap_ecmwf_home = ’/home/jim/’
#else

character*2 :: opendap_ecmwf_home = ’./’
#endif

contains

WIILII1117777777777777777/777777777777777/7777777/77777777777777
\mbox{}\hrulefill\

\subsubsection{opendap\_ecmwf\_init (Source File: ecmwfopendap\_module.F90)}

Initializes the ECMWF-GDS variables

\bigskip{\sf INTERFACE:}
\begin{verbatim} subroutine opendap_ecmwf_init ()

CONTENTS:

call init_ecmwf_vars()
call reset_ecmwf_filepaths()

1.6.1 reset_ecmwf filepaths (Source File: ecmwfopendap_module.F90)
Resets input data filenames for ECMWF forcing for execution through GDS

INTERFACE:
subroutine reset_ecmwf_filepaths()
CONTENTS:

ecmwfdrvj,ecmwfdir = trim(opendap_ecmwf_home)//trim(adjustl(ciam))//’/’//ecmwfdrvi,ecmwfd

1.6.2 init_ecmwf vars (Source File: ecmwfopendap_module.F90)

Computes domain decomposition for native as well as interpolated domains for input

ECMWF forcing

INTERFACE:
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subroutine init_ecmwf_vars()

CONTENTS:

if (1is¥%d%gridDesc(9) .eq. 0.01) then
domain = 8

elseif (lis%d¥%gridDesc(9).eq.0.05) then
domain = 7

elseif (lis¥dlgridDesc(9) .eq. 0.125) then
domain = 6

elseif (lis¥dlgridDesc(9) .eq. 0.25) then
domain = 5

elseif (lis)d¥%gridDesc(9) .eq. 0.50) then
domain = 4

elseif (1isYdlgridDesc(9) .eq. 1.0) then
domain = 3

elseif ((1is¥%d%gridDesc(9) .eq. 2) .and. &

(lis¥%d%gridDesc(10) .eq. 2.5)) then

domain = 2

endif

select case (domain)

case(1)
print*,’Error! Cannot handle ndas.’
stop 999

case(2)
res = 250

center = 875
bottom = -59875
case(3)
print*,’Error! Cannot handle 2x2.5.°
stop 999
case (4)
res = 1000
center = 500
bottom = -59500

case(5)
res = 500
center = 750
bottom = -59750
case(6)
res = 50
center = 975
bottom = -59975

case DEFAULT
print*, "Select domain size (1,2,3,4,5,6)"
stop 999

end select

call set_ecmwf_lat(ecmwf_slat,ecmwf_nlat,input_slat,input_nlat)

25
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lis¥%d%ngrid = gdi(iam)

lis)d/nch = di_array(iam)

ecmwf_nc = 1440

ecmwf_nr = ( ecmwf_nlat - ecmwf_slat + 1 )

fnroffset = ecmwf_slat - 1
grid_offset = tile(1)%index-1

write(ciam, ’(i3)’) iam
write(cecmwf_slat, ’(i4)’) ecmwf_slat
write(cecmwf_nlat, ’(i4)’) ecmwf_nlat

26

));
));

print*,’DBG: ecmwf_init -- ecmwf_slat’, ecmwf_slat, ’> (’, iam, ’)’
print*,’DBG: ecmwf_init -- ecmwf_nlat’, ecmwf_nlat, ’> (°, iam, ’)’
print*,’DBG: ecmwf_init -- ngrid’, lisldlngrid, > (’, iam, ’)’
print*,’DBG: ecmwf_init -- glbngrid’, lis}kdkglbngrid, °> (°, iam, ’)’
print*,’DBG: ecmwf_init -- ncold’, ecmwfdrvincold, ° (’, iam, ’)’
print*,’DBG: ecmwf_init -- nrold’, ecmwfdrvinrold, ’ (’, iam, ’)’
print*,’DBG: ecmwf_init -- lnc’, lis¥%d%lnc, °> (’, iam, ’)’
print*,’DBG: ecmwf_init -- 1lnr’, lis%dlnr, °> (°, iam, ’)’
print*,’DBG: ecmwf_init -- fnroffset’, fnroffset, ’ (’, iam, ’)’
print*,’DBG: ecmwf_init -- grid_offset’, grid_offset, ’ (’, iam, ’)’
print*,’DBG: ecmwf_init -- cecmwf_slat ’, cecmwf_slat, ’> (’, iam,
print*,’DBG: ecmwf_init -- cecmwf_nlat ’, cecmwf_nlat, ’ (’, iam,
print*,’DBG: ecmwf_init -- ciam ’, ciam, ’> (°, iam, ’)’

print*,’DBG: ecmwf_init -- ecmwf_nc’, ecmwf_nc, ’ (’, iam, ’)’
print*,’DBG: ecmwf_init -- ecmwf_nr’, ecmwf_nr, ° (°, iam, ’)’

line = ’"’//ciam//’"’

print*,’DBG: ecmwf_init -- line’, line, ’ (’, iam, ’)’

1.6.3 def_gridDesc (Source File: ecmwfopendap_module.F90)
Initializes the gridDesc array for ECMWZF-GDS runs.

INTERFACE:

subroutine def_gridDesc(gridDesci)

CONTENTS:
gridDesci(1) = 0
gridDesci(2) = ecmwf_nc
gridDesci(3) = ecmwf_nr
gridDesci(4) = input_slat

gridDesci(7) = input_nlat
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gridDesci(5) = -180.000
gridDesci(6) = 128
gridDesci(8) = 179.750
gridDesci(9) = .250
gridDesci(10) = .250
gridDesci(20) = 255

1.6.4 init_ecmwf_ref_date (Source File: ecmwfopendap_module.F90)
Initializes the reference date for ECMWF forcing data
INTERFACE:
subroutine init_ecmwf_ref_date()
CONTENTS:

ecmwf_ref_date = esmf_dateinit(esmf_no_leap, ref_ymd, ref_tod, rc)

1.6.5 get_ecmwf index (Source File: ecmwfopendap module.F90)
Computes the time-based index for ECMWF forcing data

INTERFACE:

function get_ecmwf_index(offset)
implicit none

INPUT PARAMETERS:
integer, intent(in) :: offset | offset from current date in hours
CONTENTS:
if ( ref_data_uninit ) then
print*,’DBG: get_ecmwf_index -- initializing ref date’,’ (’, iam, ’)’
call init_ecmwf_ref_date()
ref_data_uninit = .false.
endif

ymd = ( lisytdhyr * 10000 ) + ( lis%t%mo * 100 ) + lisYt¥%da
tod = ( lisYthr * 3600 ) + ( lis)tVmn * 60 ) + lisYtlss
current_date = esmf_dateinit(esmf_no_leap, ymd, tod, rc)

diff = esmf_timeinit()
call esmf_datediff (current_date, ecmwf_ref_date, diff, islater, rc)
call esmf_timeget(diff, ndays, nsecs, rc)
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get_ecmwf_index = ( (ndays * 24) + (nsecs / 3600) + offset ) / 3 + 1
print*,’DBG: get_ecmwf_index -- get_ecmwf_index = ’, get_ecmwf_index, &
) (), ia.m, ));

1.6.6 set_ecmwf lat (Source File: ecmwfopendap_module.F90)

Computes the latitudes of the decomposed domain for ECMWF forcing data

INTERFACE:

subroutine set_ecmwf_lat(slat, nlat, islat, inlat)
implicit none

OUTPUT PARAMETERS:
integer, intent(out) :: slat, nlat, islat, inlat

CONTENTS:

print*, ’DBG: set_ecmwf_lat -- grid(1)%lat’, grid(1)%lat,’ (’, iam, ’)’
lat = grid(1)%lat
if ( lat < 0.0 ) then
slat = int(lat) - 1 ! E.g. map -54.5 \to -55
else
slat = int(lat) | E.g. map 40.5 \to 40
endif
if ( slat < -90 ) then
print*, ’ERR: set_ecmwf_lat —- Setting slat = -90’, &
) (9’ iam, 7);
slat = -90
endif

print*, ’DBG: set_ecmwf_lat -- grid(gdi(iam))’, &
gdi(iam), grid(gdi(iam))%lat,’ (’, iam, ’)’
lat = grid(gdi(iam))ilat
if ( lat < 0.0 ) then
nlat = int(lat) ! E.g. map -10.5 \to -10
else
nlat = int(lat) + 1 ! E.g. map 10.5 \to 11
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endif
if ( nlat > 90 ) then
print*, ’ERR: set_ecmwf_lat -- Setting nlat = 90’, &
p) (7, iam, ));
nlat = 90
endif

slat = slat + 90 + 0.25 ! map [-90,90] \to [1,181]

nlat = nlat + 90 + 0.25 ! map [-90,90] \to [1,181]
slat = 1
nlat = 601

islat = -90000
inlat = 90000

1.6.7 getecmwf.F90: (Source File: getecmw{.F90)

Opens, reads, and interpolates 10 LDAS forcing fields from operational ECMWF model
output.

TIME1 = most recent past data TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day. Forcing fields are read in depending on data type. Time integrated data are
treated differently than instantaneous data.

REVISION HISTORY:

18 Jun 2003: Urszula Jambor; original code based on getreanlecmwf.F90

INTERFACE:
subroutine getecmwf ()
USES:

use lisdrv_module, only : lis, gindex

use baseforcing_module, only : glbdatal, glbdata2
use time_manager

use ecmwfdomain_module, only : ecmwfdrv

1.6.8 readecmwfcrd.F90 (Source File: readecmwfcrd.F90)

Routine to read ECMWF specific parameters from the card file.

REVISION HISTORY:
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11 Dec 2003; Sujay Kumar, Initial Code
INTERFACE:
subroutine readecmwfcrd(ecmwfdrv,gridDesci)
USES:

use ecmwfdrv_module
#if ( defined OPENDAP )
use ecmwfopendap_module, only : opendap_ecmwf_init, &
def_gridDesc
#endif

CONTENTS:

open(11,file=’1is.crd’,form="formatted’,status=’0ld’)
read(unit=11,NML=ecmwf)

print*,’Using ECMWF forcing’

print*, *ECMWF forcing directory :’,ecmwfdrviecmwfDIR
ecmwfdrvi,ecmwftimel = 3000.0

ecmwfdrviecmwftime2 = 0.0

#if ( defined OPENDAP )
call opendap_ecmwf_init()
call def_gridDesc(gridDesci)

#endif
#if (! defined OPENDAP)
gridDesci(1) = 0

gridDesci(2) = ecmwfdrvincold
gridDesci(3) = ecmwfdrvynrold
gridDesci(4) = 90.000
gridDesci(5) = -180.000
gridDesci(6) = 128
gridDesci(7) = -60.000
gridDesci(8) = 179.750
gridDesci(9) = 0.250
gridDesci(10) = 0.250
gridDesci(20) = 255

#endif

close(11)

1.6.9 retecmwf (Source File: retecmwf.F90)

ECMWF model output variables used to force LDAS fall into 2 categories: —; inst3, Instan-
taneous values, available every 3 hours —; accum, Time integrated values (accumulations),
updated every 3 hours
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NOTE-1: be aware that ECMWEF outputs large-scale and convective precipitation sepa-
rately. For total precipitation, need to sum the two fields, LSP4+CP=TP. Reversed tra-
ditional order of model-forcing precip fields for easier processing — interchange at end of
routine to preserve traditional order. NOTE 2: only time2 SW flux accumulations used in
interpolation NOTE-3: read in of Albedo is currently suppressed. This field is instantaneous
and available every 6 hours. At this time, all LDAS LSMs replace this parameter.
ECMWF FORCING VARIABLES: 1. T inst3, near-surfcae temperature, 10 metres [K]
2. Q inst3, near-surface specific humidity, 10 metres[kg/kg] 3. SSRD accum, surface solar
radiation downwards [W m**-2 s] 4. STRD accum, surface thermal radiation downwards
[W m**-2 s] 5. U inst3, zonal wind, 10 metres [m/s] 6. V inst3, meridional wind, 10
metres[m/s] 7. SP inst3, surface pressure [Pa] 8. CP accum, convective precipitation [m] 9.
LSP accum, large scale precipitation [m]

REVISION HISTORY:

18 Jun 2003: Urszula Jambor; original code
INTERFACE:
subroutine retecmwf( order, yr, mon, da, hr, ferror )
USES:

use lisdrv_module, only : lis, grid, gindex

use baseforcing_module, only : glbdatal, glbdata2
use time_manager

use ecmwfdomain_module, only : ecmwfdrv

1.6.10 ret_inst3 (Source File: retecmwf.F90)

This routine opens the corresponding ECMWEF data file to extract the specified variable,
which represents an instantaneous value. Should be used for near-surface temperature,
specific humidity, winds, and surface pressure.

INPUT: dir — directory path name for ECMWF data id — index indicates forcing variable
(T,Q,U,V,SP) yr,mo,da,hr — date information necwmf — number of elements of input grid
OUTPUT: f — 1D forcing field, necmwf elements gridDesc — GDS array describing grid 1b —
unpacked bitmap fret — integer error return flag INTERFACE:

subroutine ret_inst3(dir,yr,mo,da,hr,necmwf,f,id,gridDesc,1lb,fret)

1.6.11 time_interp_ecmwf.F90 (Source File: time_interp_ecmwf.F90)

Opens, reads, and interpolates ECMWF forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.



Source File: time_interp_ecmwf.F90, Date: Fri Dec 17 15:19:58 EST 2004 32

1.7 Core Functions of time_interp_geos

zterp Performs zenith angle-based temporal interpolation

REVISION HISTORY:

1
25
11

27

30
17
13

5

INTERFACE:

Oct
Oct
Apr

Apr

Nov
Apr
Aug
Nov

1999:
1999:
2000:

2000:

2000:
2001:
2001:
2001:

Jared Entin; Initial code

Jared Entin; Significant F90 Revision

Brian Cosgrove; Fixed name construction error

in Subroutine ETAGHRFILE

Brian Cosgrove; Added correction for use of old shortwave
data with opposite sign convention from recent shortwave data.
Added capability to use time averaged shortwave & longwave data
Altered times which are passed into ZTERP--used to be GMT1
and GMT2, now they are LDASYETATIME1 and LDASYETATIME2

Jon Radakovich; Initial code based on geteta.f

Jon Gottschalck; A few changes to allow model init.

Urszula Jambor; Introduced missing data replacement.

Urszula Jambor; Reset tiny negative SW values to zero.

subroutine time_interp_ecmwf ()

USES:

use
use
use
use
use
use

CONTENTS:

lisdrv_module, only : lis, grid
baseforcing_module, only : glbdatal, glbdata2
time_manager

grid_spmdMod

spmdMod
ecmwfdomain_module, only : ecmwfdrv

if (masterproc) then
if (get_nstep(lis¥%t) .eq. 0) then
lisyf/nforce = lis)f/nmif

el

endif

#if (defined SPMD)

call

call

call

call

se

lisYfY%nforce = 1lis¥%f%nf
endif

MPI_BCAST (ecmwfdrviecmwftimel,1,MPI_REAL8,0, &
MPI_COMM_WORLD,ier)

MPI_BCAST (ecmwfdrviecmwftime2,1,MPI_REALS,0, &
MPI_COMM_WORLD,ier)
MPI_BCAST(lis%t%time,1,MPI_REAL8,0, &
MPI_COMM_WORLD,ier)
MPI_BCAST(1lis%t%gmt,1,MPI_REAL,0, &



Source File: time_interp_ecmwf.F90, Date: Fri Dec 17 15:19:58 EST 2004 33

MPI_COMM_WORLD, ier)
call MPI_BCAST(lis%f¥%nforce,1,MPI_INTEGER,O, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(lis%f%rstflag,1,MPI_INTEGER,0, &
MPI_COMM_WORLD, ier)
#endif

=== Reset GMT times
btime=ecmwfdrvijecmwftimel
call time2date(btime,bdoy,gmtl,byr,bmo,bda,bhr,bmn)
btime=ecmwfdrviecmwftime?2
call time2date(btime,bdoy,gmt2,byr,bmo,bda,bhr,bmn)
!=== Need lower SW time boundary for call to zterp based on time2
inittime=btime
call time2date( inittime, idoy, igmt, iyr, imo, ida, ihr, imn )
select case (ihr)
case(00,12,24)
its = -12x60%60
case(03,15)
its = -3*60*60
case(06,18)
its = -6*x60*60
case(09,21)
its = -9*%60*60
end select
call tick( inittime, idoy, igmt, iyr, imo, ida, ihr, imn, iss, its )

!===TInterpolate Data in Time
wtil=(ecmwfdrvjecmwftime2-1lisYtitime)/ &
(ecmwfdrvijecmwftime2-ecmwfdrvi,ecmwiftimel)
wt2=1.0-wtl
do f=1,lis%f%nforce
if (f == 3) then ! Time Averaged Shortwave
do c = 1, gdi(iam)
zdoy = lisYthdoy
call zterp(0,grid(c)%lat,grid(c)%lon, &
igmt,gmt2,listhgnt,zdoy, &
zwl,zw2,czb,cze,czm,lis)
grid(c)¥%forcing(f) = zwl * glbdata2(f,c)
if ((grid(c)¥%forcing(f).ne.lis’d%udef).and. &

(grid(c)%forcing(£f).1t.0) ) then
if (grid(c)%forcing(f) > -0.00001) then !arbitrary!!

grid(c)¥%forcing(f) = 0.0 Ithreshold!!
else

print*, ’Stopping because SW forcing not udef but 1t 0, ’
print*, f,c,r,grid(c)%forcing(f)
stop

endif
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endif
if (grid(c)%forcing(f).gt.1367) then
print*, 11! ? grid(c)%forcing(f)
print*, ’!!! zterp produced d-SW-flux > solar constant!!!’
stop
grid(c)%forcing(f) = glbdata2(f,c)
endif

enddo ! ¢

else if (f == 4) then
do c=1,gdi(iam)
grid(c)%forcing(f)=glbdata2(f,c)
enddo

else if (f == .or. £ == 9) then ! precip variable Block Interpolation
do c=1,gdi(iam)
grid(c)¥%forcing(f)=glbdata2(f,c)
enddo
else ILinearly interpolate everything else
do c=1,gdi(iam)
grid(c)¥%forcing(f)=glbdatal (f,c)*wtl+glbdata2(f,c)*wt2
enddo
endif
enddo 'the £ loop

end subroutine time_interp_ecmwf

\markboth{Left}{Source File: gdasdomain\_module.F90, Date: Fri Dec 17 15:19:58 EST 2004
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1.8 Fortran: Module Interface gdasdomain_module.F90 (Source File: gdas-
domain_module.F90)

Contains routines and variables that define the native domain for GDAS model forcing
INTERFACE:

module gdasdomain_module

USES:

use gdasdrv_module

1.8.1 defnatgdas.F90 (Source File: gdasdomain_module.F90)
Defines the gridDesc array describing the native forcing resolution for GDAS data.
REVISION HISTORY:

11Dec2003: Sujay Kumar; Initial Specification

INTERFACE:
subroutine defnatgdas(gridDesci)
USES:

use lisdrv_module, only: lis
use time_manager, only : date2time
implicit none

ARGUMENTS:

real, intent(inout) :: gridDesci(50)
integer :: updoy, yrl,mol,dal,hrl,mnl,ssi
real :: upgnmt

CONTENTS:
call readgdascrd(gdasdrv)
gridDesci(l) = 4
gridDesci(2) = 384
gridDesci(3) = 190
gridDesci(4) = 89.277
gridDesci(5) = 0
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gridDesci(6) = 128
gridDesci(7) = -89.277
gridDesci(8) = -0.938
gridDesci(9) = 0.938
gridDesci(10) = 95
gridDesci(20) = 255

mi = gdasdrv’ncold*gdasdrvynrold

yrl = 2000

mol = 01

dal = 24

hrl = 12

mnl = 0; ss1 =0

call date2time( gdasdrvigriduptimel,updoy,upgnt,yrl,mol,dal,hrl,mnl,ssl )

yrl = 2002 lgrid update time
mol = 10

dal = 29

hrl = 12

mnl = 0; ss1 =0

call date2time(gdasdrvigriduptime2,updoy,upgmt,yrl,mol,dal,hrl,mnl,ssl )
gdasdrvigridchangel = .true.
gdasdrvygridchange2 = .true.

1.9 Fortran: Module Interface gdasdrv_module.F90 (Source File: gdas-
drv_module.F90)

Module containing runtime specific GDAS variables

REVISION HISTORY:

11 Dec 2003; Sujay Kumar, Initial Version

INTERFACE:

module gdasdrv_module

ARGUMENTS:

type gdasdrvdec

integer :: ncold, nrold IAWIPS 212 dimensions
integer :: nmif
character*40 :: gdasdir '!GDAS Forcing Directory
real*8 :: gdastimel,gdastime?2
real*8 :: griduptimel,griduptime2
logical :: gridchangel, gridchange?

end type gdasdrvdec
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1.10 Fortran: Module Interface gdasopendap_module.F90 (Source File:
gdasopendap_module.F90)

This module contains routines needed to initialize and control variables required for the
execution of GDS-based 1/0 specfific to GDAS forcing routines

REVISION HISTORY:

05 Feb 2004; James Geiger

INTERFACE:

module gdasopendap_module
#if ( defined OPENDAP )

USES:

use
use grid_spmdMod,
tile_spmdMod,

spmdMod

use
use

implicit none
integer
integer
integer
integer
integer
integer
integer
integer
character*4
characterx4
character*4
characterx*4
integer
integer

contains

lisdrv_module, only :
only :

only

Initial Specification

lis, grid

gdi, gdisp
: di_array

:: gdas_slat

: gdas_nlat

:: gdas_wlon

: gdas_elon

:: gdas_nc
:: gdas_nr

input_slat
input_nlat

:: cgdas_slat
:: cgdas_nlat
:: cgdas_wlon
:: cgdas_elon

:: grid_offset

:: fnroffset

ISouthern latitude
INorthern latitude
Western longitude
lEastern longitude
INumber of columns

boundary for
boundary for
boundary for
boundary for

each
each
each
each

subdomain
subdomain
subdomain
subdomain

INumber of rows for each subdomain (for GDAS)
ISouthern latitude boundary for the native domain
INorthern latitude boundary for the native domain

Icharacter representation
Icharacter representation
Icharacter representation
Icharacter representation

!Global to local grid mapping offset

WILIITIIITI77777777777777777777777777777777777777777777777777

\mbox{}\hrulefill\

\subsubsection{opendap\_gdas\_init (Source File: gdasopendap\_module.F90)}

Initializes the GDAS-GDS variables

\bigskip{\sf INTERFACE:}

\begin{verbatim}

subroutine opendap_gdas_init(gdasdrv)

of gdas$_-$slat
of gdas$_-%nlat
of gdas$_-$wlon
of gdas$_-$elon

(for
(for
(for
(for

for each subdomain (for GDAS)
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CONTENTS:

call init_gdas_vars()
call reset_gdas_filepaths(gdasdrv)

1.10.1 reset_gdas_filepaths (Source File: gdasopendap_module.F90)
Resets input data filenames for GDAS forcing for execution through GDS
INTERFACE:

subroutine reset_gdas_filepaths(gdasdrv)
CONTENTS:

gdasdrvigdasdir = trim(opendap_data_prefix)//’/’// &
trim(adjustl(ciam))//’/’//gdasdrvigdasdir

1.10.2 init_gdas_vars (Source File: gdasopendap_module.F90)

Computes domain decomposition for native as well as interpolated domains for input GDAS
forcing

INTERFACE:
subroutine init_gdas_vars()
CONTENTS:

call set_gdas_lat(gdas_slat,gdas_nlat,gdas_wlon,gdas_elon)

lis)d/ngrid = gdi(iam)

lisyd¥nch = di_array(iam)
gdas_nc = ( gdas_elon - gdas_wlon + 1 )
gdas_nr = ( gdas_nlat - gdas_slat + 1 )

fnroffset = gdas_slat - 1
grid_offset = tile(1)%index-1

write(cgdas_slat, ’(i4)’) gdas_slat
write(cgdas_nlat, ’(i4)’) gdas_nlat
write(cgdas_wlon, ’(i4)’) gdas_wlon
write(cgdas_elon, ’(i4)’) gdas_elon

print*,’DBG: gdas_init -- gdas_slat’, gdas_slat, ’> (’, iam, ’)’
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print*, ’DBG:
print*, ’DBG:
print*, ’DBG:
print*,’DBG:
print*, ’DBG:

lprintx*,’DB
lprint*, ’DB

printx*, ’DBG:
print*, ’DBG:
printx*, ’DBG:
print*, ’DBG:
print*, ’DBG:
print*, ’DBG:
print*, ’DBG:
print*, ’DBG:
print*, ’DBG:
print*,’DBG:

gdas_init
gdas_init
gdas_init
gdas_init
gdas_init

-- gdas_nlat’, gdas_mnlat, ’
-- gdas_wlon’, gdas_wlon, ’
-- gdas_elon’, gdas_elon, ’

(;, ia.m, ;))
¢, iam, ’)’
(>’ ia.m, ;);

-- ngrid’, lis}d¥ngrid, °> (’, iam, ’)°
-- glbngrid’, lis%d%glbngrid, > (’, iam,

G: gdas_init -- ncold’, gdasdrvincold, ’> (’, iam, °’)

G: gdas_init -- nrold’, gdasdrvnrold, ’ (’, iam, ’)
gdas_init -- 1lnc’, lis%d)lnc, ’> (°, iam, ’)°
gdas_init -- 1lnr’, lis¥%d)lnr, ° (°, iam, ’)’
gdas_init -- fnroffset’, fnroffset, ’ (’, iam, ’)’
gdas_init -- grid_offset’, grid_offset, (’, iam,
gdas_init -- cgdas_slat ’, cgdas_slat, ’ (’, iam,
gdas_init -- cgdas_nlat ’, cgdas_nlat, ’ (’, iam,
gdas_init -- cgdas_wlon ’, cgdas_wlon, ’ (’, iam,
gdas_init -- cgdas_elon ’, cgdas_elon, ’ (’, iam,
gdas_init -- gdas_nc’, gdas_nc, ’ (’, iam, ’)’
gdas_init -- gdas_nr’, gdas_nr, ’ (’, iam, ’)’

7))
)

)

DK
)):
7y
)))
7y
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1.10.3 def kgds (Source File: gdasopendap_module.F90)

Initializes the kgds array for GDAS-GDS runs.

INTERFACE:

subroutine def_kgds(kgdsi)

CONTENTS:
kgdsi(1) = 4
kgdsi(2) = 512
kgdsi(3) = 256
kgdsi(4) = 89463
kgdsi(5) = 0
kgdsi(6) = 128
kgdsi(7) = -89463
kgdsi(8) = -703
kgdsi(9) = 703
kgdsi(10) = 128
kgdsi(20) = 255

1.10.4 set_gdas_lat (Source File: gdasopendap_module.F90)

Computes the latitudes of the decomposed domain for GDAS forcing data

INTERFACE:
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subroutine set_gdas_lat(slat, nlat, wlon, elon)
implicit none

OUTPUT PARAMETERS:
integer, intent(out) :: slat, nlat, wlon, elon
CONTENTS:

! Return global domain
gdas_slat = 1
gdas_nlat = 256
gdas_wlon 1
gdas_elon = 512

40

1.10.5 twotoone (Source File: gdasopendap_module.F90)

Remaps a 2-dimensional array of GDAS forcing values into a 1-dimensional array.

INTERFACE:

subroutine twotoone(f2d,f,nc,nr)
implicit none

INPUT PARAMETERS:

integer, intent(in) :: nc, nr
real, dimension(nc,nr), intent(in) :: f2d

OUTPUT PARAMETERS:
real, dimension(nc*nr), intent(out) :: f

CONTENTS:

integer :: i, j, k

k=1
do j=mnr, 1, -1
do i =1, nc
f(k) = f2d(4i,j)
k=k +1
enddo
enddo
end subroutine twotoone
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1.10.6 get_kpds (Source File: gdasopendap_module.F90)
Sets the local kpds array for use in interp_gdas.
INTERFACE:

subroutine get_kpds(kpds,iv)
implicit none

INPUT PARAMETERS:

integer, intent(in) :: iv
OUTPUT PARAMETERS:

integer, intent(out) :: kpds(200)
CONTENTS:

kpds = 0

select case ( iv )
case (1)
kpds(1:25)

(/7,82,255,128,11,105,2,1,6,10,18,0,1,3,0,&
10,0,1,2,0,21,1,0,0,32/)
case ( 2 )
kpds(1:25) = (/7,82,255,128,51,105,2,1,6,10,18,0,1,3,0,&
10,0,1,2,0,21,4,0,0,32/)
case ( 3 )
kpds(1:25) = (/7,82,255,128,204,1,0,1,6,10,18,0,1,0,3,3,&
0,1,2,0,21,0,0,0,32/)
case ( 4 )

kpds(1:25) = (/7,82,255,128,205,1,0,1,6,10,18,0,1,0,3,3,0,%&

1,2,0,21,0,0,0,32/)
case ( 5)

kpds(1:25) = (/7,82,255,128,33,105,10,1,6,10,18,0,1,3,0,10,&

0,1,2,0,21,1,0,0,32/)
case ( 6 )

kpds(1:25) = (/7,82,255,128,34,105,10,1,6,10,18,0,1,3,0,10,&

0,1,2,0,21,1,0,0,32/)
case (7 )

kpds(1:25) = (/7,82,255,128,1,1,0,1,6,10,18,0,1,3,0,10,0,1,%

2,0,21,-1,0,0,32/)
case ( 8 )

kpds(1:25) = (/7,82,255,128,59,1,0,1,6,10,18,0,1,0,3,3,0,1,&

2,0,21,6,0,0,32/)
case ( 9 )

kpds(1:25) = (/7,82,255,128,214,1,0,1,6,10,18,0,1,0,3,3,0,%&

1,2,0,21,6,0,0,32/)
case ( 10 )

kpds(1:25) = (/7,82,255,128,84,1,0,1,6,10,18,0,1,0,3,3,0,1,&

41
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2,0,21,1,0,0,32/)
case default
print*,’ERR: get_kpds -- forcing index ’,iv,’is out of range (10)’,&
) (’,iam,’)’
stop 344
end select
end subroutine get_kpds

1.10.7 get_kgds (Source File: gdasopendap_module.F90)
Sets the local kgds array for use in interp_gdas.
INTERFACE:

subroutine get_kgds (kgds)
implicit none

OUTPUT PARAMETERS:
integer, intent(out) :: kgds(200)
CONTENTS:

kgds = 0
kgds(1:20) = (/4,512,256,89463,0,128,-89463,-703,703,128,&
0,0,0,0,0,0,0,0,0,255/)

end subroutine get_kgds

1.10.8 get_gridDesc (Source File: gdasopendap_module.F90)
Sets the local grid description array for use in interp_gdas.
INTERFACE:

subroutine get_gridDesc(gridDesc)
implicit none

OUTPUT PARAMETERS:
integer, intent(out) :: gridDesc(50)
CONTENTS:

gridDesc = 0
gridDesc(1:20) = (/4,512,256,89463,0,128,-89463,-703,703,128,&
0,0,0,0,0,0,0,0,0,255/)
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call 1lis_log_msg(’DBG: get_gridDesc -- FIX THIS - DOES NOT HANDLE GRID CHANGE’)

end subroutine get_gridDesc

1.10.9 set_lb (Source File: gdasopendap_module.F90)

Sets the local Ib mask array for use in interp_gdas.

INTERFACE:

subroutine set_1b(f,lb,nc,nr)

implicit none

INPUT PARAMETERS:
integer, intent(in) :: nc,nr
real, dimension(nc*nr), intent(in) :: f

OUTPUT PARAMETERS:
logical*1l, intent(out) :: lb(nc*nr)
CONTENTS:
integer :: 1
1b = .false.

do i =1, nc*xnr
if ( £(i) > 0.0 ) then
1b(i) = .true.
endif
enddo

end subroutine set_1b

1.10.10 getgdas.F90 (Source File: getgdas.F90)

Opens, reads, and interpolates NCEP-GDAS forcing.
TIME1 = most recent past data
TIME2 = nearest future data
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The idea is to open either the 00 or 03 forecast file associated with the most recent GDAS
assimilation (available every 6 hours). Precipitation rates and radiation fluxes will be taken
from the F03 and F06 files, since averages are provided.

- if that fails, the strategy for missing data is to go backwards up to 10 days to get forcing
at the same time of day.

1.11 Core Functions of getgdas

tick Determines GDAS data times

gdasfile Puts together appropriate file name for 3 hour intervals

gdasfilef06 Puts together appropriate file name for 6 hour intervals

retgdas Interpolates GDAS data to LDAS grid

REVISION HISTORY:

1 Oct
25 Oct
11 Apr

27 Apr

11 May

18 May

26 May

5 June

18 Aug

08 Dec
15 Mar

09 Apr

30 May

1999:
1999:
2000:

2000:

2000:

2000:

2000:

2000:

2000:

2000:
2001:

2001:

2001:

Jared Entin; Initial code

Jared Entin; Significant F90 Revision

Brian Cosgrove; Fixed name construction error

in Subroutine ETAGHRFILE

Brian Cosgrove; Added correction for use of old shortwave

data with opposite sign convention from recent shortwave data.
Added capability to use time averaged shortwave and longwave data.
Altered times which are passed into ZTERP--used to be GMT1 and GMT2,
now they are LDASYETATIME1 and LDAS}%ETATIME2

Brian Cosgrove; Added checks for SW values that are too high

due to zenith angle weighting...if too high, use linear weighting.
Also, if cos(zen) less than .1, then use linear weighting to

avoid computed values of SW that are too high.

Brian Cosgrove; Corrected line of code in ETAEDASNAME which
assigned wrong year directory variable when constructing

EDAS filename

Jared Entin; Changed numerical bound of the TRY variable

to fix a rollback problem.

Brian Cosgrove; Fixed a problem with the correction of the negative
radiation sign convention. Prior to fix, was not correcting negative
values of -999.9...now it changes all negative values to positive omes.
Brian Cosgrove; Fixed undefined value problem in check for negative
radiation values over land points.

Urszula Jambor; Rewrote geteta.f in fortran90 to use GDAS in GLDAS
Jon Gottschalck; Slight change to handle more forcing parameters at
time step O.

Urszula Jambor; Added capability of using DAAC forcing data every

6 hours, rather than every 3 hours.

Urszula Jambor; Changed forcing used: T,q,u fields taken

from FOO & FO3 files, radiation and precip. fields taken

from FO6 & FO3 (F03 fields are subtracted out from FO06)
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INTERFACE:

subroutine getgdas()

USES:

use
use
use
use
use
use
use
use

lisdrv_module, only : lis, gindex

baseforcing_module, only: glbdatal, glbdata2
time_manager

gdasdomain_module, only : gdasdrv

bilinear_interpMod, only : bilinear_interp_input
conserv_interpMod, only : conserv_interp_input

spmdMod

lis_indices_module, only: lis_nc_working, lis_nr_working

CONTENTS:

lis%f
lisf

lis%f
lis%f
movet

if (
ns
endif

|
o

%FO0_flag =
%WFO6_flag

I
o

%findtimel1=0
%findtime2=0
ime=0

masterproc ) then
tep = get_nstep(lisit)

#if ( defined OPENDAP )

call MPI_BCAST(nstep,1,MPI_INTEGER,O,MPI_COMM_WORLD,ferror)
#endif
if ( nstep == 0 ) then
nforce = gdasdrvynmif
else
nforce = lis}%f¥nf
endif
if ( nstep == 1 .or. lisyflrstflag == 1) then
lis%f%findtimel=1
lisf%findtime2=1
glbdatal = 0
glbdata2 = 0
movetime=0 ! movetime is not properly set at time-step =1

lisy)firstflag = 0

endif

| Determine required GDAS data times
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! (previous assimilation, current & future assimilation hours)
I The adjustment of the hour and the direction will be done
I in the subroutines that generate the names

yrl = lisYtl)yr !current time
mol = lis¥%t¥%mo

dal = lis%t¥%da

hri = lis¥%t¥%hr

mnl = lisY%t%mn

ss1 =0

tsl =0

call tick( timenow, doyl, gmtl, yrl, mol, dal, hril, mnl, ssl, tsl )

yrl = lisYt)iyr !previous assimilation/forecast hour
mol = lis%t%mo
dal = lisYtlda

if ( 1is%f/F06_flag == 0 ) then
hrl = 3*(int(real (1is%t%hr)/3.0))
else
hrl = 6*x(int(real(1lis%t%hr)/6.))
end if
mnl = 0
ss1 =0
tsl =0
call tick( timel, doyl, gmtl, yrl, mol, dal, hrl, mnl, ssi, tsl )

yr2 = lisYt)yr !next assimilation/forecast hour
mo2 = lis¥t¥%mo
da2 = lisYtlda

if ( 1lisf)F06_flag == 0 ) then
hr2 = 3*(int(real(1lis¥t%hr)/3.0))
else
hr2 = 6*x(int(real(1lis¥t%hr)/6.0))
end if
mn2 = 0
ss2 =0
if ( lis%f)FO6_flag == 0 ) then
ts2 = 3*60%60
else
ts2 = 6*60%60
end if
call tick( time2, doy2, gmt2, yr2, mo2, da2, hr2, mn2, ss2, ts2 )

dumbtimel = timel
dumbtime2 = time2
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! Check to see if current time (timenow) has crossed past gdastime2,
I requiring that both gdastime2 be assigned to gdastimel and a new
| gdastime2 be set 3 or 6 hours ahead of the current gdastime2.

if ( timenow > gdasdrvigdastime2 ) then

movetime = 1
lis%f%findtime2 = 1
end if

if (timel>gdasdrvigriduptimel .and. &
timel <gdasdrvigriduptime2.and. &
gdasdrvigridchangel) then
print*, ’changing grid....to 2000-2002’

512
256

gdasdrvyncold
gdasdrvynrold

gridDesci = 0
gridDesci(1) = 4
gridDesci(2) = 512
gridDesci(3) = 256
gridDesci(4) = 89.463
gridDesci(5) = 0
gridDesci(6) = 128
gridDesci(7) = -89.463
gridDesci(8) = -0.703
gridDesci(9) = 0.703
gridDesci(10) = 128
gridDesci(20) = 255
if (lis¥%f%interp.eq.1) then
call bilinear_interp_input(gridDesci,lisd%gridDesc,&
lis_nc_working*lis_nr_working)
elseif (lis¥%f%interp.eq.2) then
call bilinear_interp_input(gridDesci,lis}kdkgridDesc,&
1is_nc_working*lis_nr_working)
call conserv_interp_input(gridDesci,lis¥%d%gridDesc,&
lis_nc_working+*lis_nr_working)

endif
gdasdrvygridchangel = .false.
else if(timel > gdasdrvigriduptime2.and. &
gdasdrvigridchange2) then
print*, ’changing grid to 2002-’
gdasdrvyncold = 768
gdasdrvynrold = 384

I Reinitialize the weights and neighbors

47
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gridDesci = 0
gridDesci(1l) =
gridDesci(2) = 768
gridDesci(3) = 384
gridDesci(4) = 89.642
gridDesci(5) = 0
gridDesci(6) = 128
gridDesci(7) = -89.642
gridDesci(8) = -0.469

[
I

gridDesci(9) = 0.469
gridDesci(10) = 192
gridDesci(20) = 255

if (lisYf’interp.eq.1) then
call bilinear_interp_input(gridDesci,lis’d%gridDesc, &
lis_nc_working+*lis_nr_working)
elseif (lis%fl)interp.eq.2) then
call bilinear_interp_input(gridDesci,lis’dlkgridDesc, &
lis_nc_working+*lis_nr_working)
call conserv_interp_input(gridDesci,lisydlgridDesc, &
lis_nc_working+*lis_nr_working)
endif
gdasdrvygridchange2 = .false.
endif

if ( lis%f%findtimel == 1 ) then !get new timel from the past
print *, ’Getting new timel data’
ferror = 0
order = 1
try = 0
tsl = -24x60%60

do
if ( ferror /= 0 ) exit
try = try+1
if ( lisY%f)FO6_flag == 0 ) then
call gdasfile ( name, gdasdrvigdasdir, yrl, mol, dal, hril )
else
call gdasfileFO6( name, gdasdrvygdasdir, yrl, mol, dal, hrl )
end if
print*, ’Reading GDAS filel ’,name
call retgdas( order, name, nameF06, O,ferror, try)

if ( ferror == 1 ) then

I successfully retrieved forcing data

48
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gdasdrvigdastimel = timel
else

call tick( dumbtimel, doyl, gmtl, yrl, mol, dal, hril, mnl, ssi, tsl )

end if
if ( try > ndays ) then

print *, ’ERROR: GDAS data gap exceeds 10 days on file 1°
call endrun
end if
end do
end if

if ( movetime == 1 ) then
gdasdrvigdastimel = gdasdrvigdastime2
lisyf)findtime2 = 1
do £ = 1, nforce
do ¢ = 1, lisY%d%ngrid
glbdatal(f,c) = glbdata2(f,c)
end do
end do
end if

if ( lis%f%findtime2 == 1 ) then
print *, ’Getting new time2 data’
1lis%f%F00_flag = 0

ferror = 0
order = 2

try = 0

ts2 = -24x60*60

if ( lisY%f)F06_flag == 0 ) then
if ( modulo(hr2,2) > 0 ) then
1lis%f%F00_flag = 0 !odd hr, use FO03 file
else
1lis¥%f%F00_flag = 1 !even hr, use FOO & F06
end if
end if

49
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do
if ( ferror /= 0 ) exit
try = try+1
if ( 1lis%f%F06_flag == 0 ) then
if ( 1lisY%f)F00_flag == 0 ) then
call gdasfile( name,gdasdrvigdasdir, yr2, mo2, da2, hr2 )
else
call gdasfile( name,gdasdrvigdasdir, yr2, mo2, da2, hr2 )
call gdasfileF06( nameF06, gdasdrvigdasdir, yr2, mo2, da2, hr2 )
end if
else
call gdasfileFO06( name, gdasdrvygdasdir, yr2, mo2, da2, hr2 )
end if
print*, ’Reading GDAS file2 ’,name
call retgdas( order, name, nameF06, &
1is%f%F00_flag, ferror,try )
if ( ferror == 1 ) then

else

call tick( dumbtime2, doy2, gmt2, yr2, mo2, da2, hr2, mn2, ss2, ts2 )
end if
if ( try > ndays ) then

print *, ’ERROR: GDAS data gap exceeds 10 days on file 2’
call endrun
end if
end do
end if

do £ = 1, lis%fVnforce
if ( (f == 3) .or. (f == 4) ) then

do ¢ = 1, lis_nc_working

do r = 1, lis_nr_working
index = gindex(c,r)

if (index .ne.-1) then

if ( (glbdata2(f,index) /= -9999.9) .and. &
(glbdata2(f,index) < 0)) then
glbdata2(f,index) = (-1) * glbdata2(f,index)
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end if
if ( (glbdatal(f,index) /= -9999.9) .and. &
(glbdatal(f,index) < 0)) then
glbdatal(f,index) = (-1) * glbdatal(f,index)
end if
end if
end do
end do
end if
enddo

ol

1.11.1 gdasfile (Source File: getgdas.F90)

This subroutine puts together GDAS file name for 3 hour file intervals

INTERFACE:

subroutine gdasfile( name, gdasdir, yr, mo, da, hr )

implicit none

INPUT PARAMETERS:
character(len=80), intent(in) :: gdasdir
integer, intent(in) :: yr, mo, da, hr

OUTPUT PARAMETERS:
character(1len=80), intent (out) :: name

CONTENTS:

I Make variables for the time used to create the file
I We don’t want these variables being passed out

uyr = yr
umo = mo
uda = da

uhr = 3*(hr/3) !'hour needs to be a multiple of 3 hours

umn = 0O

uss = 0

tsl = -24%60%60 !'one day interval to roll back date.

remainder = modulo(uhr,2) !if even, then remainder equals zero
Iif odd, then remainder equals one

! if hour is 00 or 03, look for 00ZFOO or OO0OZFO03
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if hour is 06 or 09, look for 06ZF00 or 06ZF03
if hour is 12 or 15, look for 12ZF00 or 12ZF03
if hour is 18 or 21, look for 18ZF00 or 18ZF03

if ( uhr <= 3 ) then

initcode = 00’

else if (uhr <= 9 ) then
initcode = 06’

else if ( uhr <= 15 ) then
initcode = 12’

else if ( uhr <= 21 ) then
initcode = ’18’

end if

if ( remainder > 0 ) then
fcstcode = 03’

else
fcstcode = ’00°

end if

write (UNIT=temp, fmt=’(a40)’) gdasdir

read (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,80)

write(UNIT=temp, fmt=’(al, i4, i2, al)’) ’/’, uyr, umo, ’/’

read (UNIT=temp, fmt=’(8al)’) fdir
doi=1, 8

if ( fdir(i) == > > ) fdir(i) = ’0’
end do

write (UNIT=temp, fmt=’(i4, i2, i2, a2)’) uyr, umo, uda, initcode

read (UNIT=temp, fmt=’(10al)’) ftime
doi=1, 10

if ( ftime(i)
end do

= 7 ) ftime(i) = ’0°

write (UNIT=temp, fmt=’(al6, a2, a3)’) ’.gdasl.sfluxgrbf’, fcstcode,

read (UNIT=temp, fmt=’(80al)’) (fsubs(i), i=1,21)

c=0
doi=1, 80

if ( (fbase(i) ==’ ’) .and. (c == 0)
end do

write (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,8),
(fsubs(i), i=1,21)

(ftime (i), i=1,10),
read (UNIT=temp, fmt=’(a80)’) name

return

52
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1.11.2 gdasfilef06 (Source File: getgdas.F90)

This subroutine puts together GDAS file name for 6 hour forecast files (DAAC archive
friendly)

INTERFACE:
subroutine gdasfileF06( name, gdasdir, yr, mo, da, hr )
USES:

use time_manager

implicit none

INPUT PARAMETERS:
character(len=80) :: gdasdir
integer :: yr, mo, da, hr

OUTPUT PARAMETERS:
character(len=80) :: name

CONTENTS:

92 format (80al)

93 format (a80)

94 format (i4, i2, i2, a2)
95 format (10al)

96 format (a40)

97 format (al6, a2, a3)

98 format (al, i4, i2, al)
99 format (8al)

I Make variables for the time used to create the file
| We don’t want these variables being passed out

uyr = yr

umo = mo

uda = da

uhr = 6*(hr/6) !hour needs to be a multiple of 6 hours
umn = 0

uss = 0

tsl = -24%60%60 !'one day interval to roll back date.

I if hour is 00Z look for 18ZF06 after rolling back one day
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! if hour is 06Z look for O00ZFO06
I if hour is 12Z look for 06ZF06
! if hour is 18Z look for 12ZF06

fcstcode ’06’
if ( uhr == 0 ) then
call tick( dumbtime, doy, gmt, uyr, umo, uda, uhr, umn, uss, tsl )

initcode = 18’

else if ( uhr == 6 ) then
initcode = 00’

else if ( uhr == 12 ) then
initcode = ’06’

else if ( uhr == 18 ) then
initcode = ’12’

end if

write (UNIT=temp, fmt=’(a40)’) gdasdir
read (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,80)

write (UNIT=temp, fmt=’(al, i4, i2, al)’) ’/’, uyr, umo, ’/’
read (UNIT=temp, fmt=’(8al)’) fdir
doi=1, 8
if ( fdir(i) ==’ ’ ) fdir(i) = ’0’
end do

write (UNIT=temp, fmt=’(i4, i2, i2, a2)’) uyr, umo, uda, initcode
read (UNIT=temp, fmt=’(10al)’) ftime
doi=1, 10

if ( ftime(di)
end do
write (UNIT=temp, fmt=’(al6, a2, a3)’) ’.gdasl.sfluxgrbf’, ’06’, ’.sg’
read (UNIT=temp, fmt=’(80al)’) (fsubs(i), i=1,21)

= 2 ) ftime(i) = ’0’

c=0
do i=1, 80

if ( (fbase(i) ==’ ’) .and. (c == 0) ) c = i-1
end do

write (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,8), &
(ftime(i), i=1,10), (fsubs(i), i=1,21)

read (UNIT=temp, fmt=’(a80)’) name
return

1.11.3 readgdascrd.F90 (Source File: readgdascrd.F90)

Routine to read GDAS specific parameters from the card file.
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REVISION HISTORY:

11 Dec 2003; Sujay Kumar, Initial Code

INTERFACE:

subroutine readgdascrd(gdasdrv)

USES:

use gdasdrv_module
#if ( defined OPENDAP )
use gdasopendap_module

#endif

CONTENTS:

open(11l,file=’lis.crd’,form=’formatted’,status=’01ld’)
read (unit=11,NML=gdas)
print*,’Using GDAS forcing’
print*, ’GDAS forcing directory :’,gdasdrv/GDASDIR
gdasdrv%GDASTIMEL = 3000.0

=0

gdasdrv’,GDASTIME2

close(11)

.0

#if ( defined OPENDAP )
call opendap_gdas_init (gdasdrv)

#endif

1.11.4 retgdas.F90 (Source File: retgdas.F90)

Defines forcing parameters, retrieves the fields using calls to getgb, and interpolates the
fields to LDAS specifications

REVISION HISTORY:

14 Dec
15 Mar

01 Jun

29 Jan

12 Nov
opening
14 Nov
05 Feb

2000:
2001:

2001:

2003:

2003:

Urszula Jambor; Rewrote geteta.f to use GDAS forcing in GLDAS
Jon Gottschalck; Added additional parameters and octets in
which to search in GRIB files

Urszula Jambor; Added option to get forcing from different
files (FOO instantaneous and F06 six hour means)

Urszula Jambor; Rewrote code, uses GETGB call to replace
ungribgdas. Interpolation now occurs in interp_gdas.

Using GETGB avoids problems with the 0ct2002 GDAS

grid update.

Matt Rodell; Check to make sure input file exists before

and thereby creating a new, empty file.

2003:
2004:

Matt Rodell; Ensure lugb varies in call to baopen
James Geiger; Added GrADS-DODS Server functionality



Source File: retgdas.F90, Date: Fri Dec 17 15:19:58 EST 2004 56

INTERFACE:
subroutine retgdas( order, name, nameF06, FOOflag,ferror,try )
USES:

use lisdrv_module, only : lis, gindex
use time_manager
use baseforcing_module, only: glbdatal, glbdata2
use gdasdomain_module, only : gdasdrv
use spmdMod
#if ( defined OPENDAP )
use opendap_module, only : ciam
use gdasopendap_module
#endif
use lis_indices_module, only : lis_nc_working, lis_nr_working
implicit none

ARGUMENTS:
integer, intent(in) :: order
character(1len=80), intent(in) :: name, nameF06
integer, intent(in) :: FOOflag
integer, intent(out) :: ferror
integer, intent(inout) 1rotry
CONTENTS:

varfield = 0.0
ngdas = (gdasdrv/ncold*gdasdrvynrold)

if ( masterproc ) then
nstep = get_nstep(1lisit)
endif
#if ( defined OPENDAP )
call MPI_BCAST(nstep,1,MPI_INTEGER,O,MPI_COMM_WORLD,errorflag)
#endif
if ( nstep == 0 ) then
pds5 = (/011,051,204,205,033,034,001,059,214,084,144,144, 011,011, 065/) !parameter
pds7 = (/002,002,000,000,010,010,000,000,000,000,010,2760,010,2760,000/) 'htlev2
nforce = gdasdrv/nmif
#if ( defined OPENDAP )
forcing_index = (/15,13,4,3,18,21,9,8,2,1,11,12,16,17,23/)

#endif
else
pds5 = (/ 011,051,204,205,033,034,001,059,214,084 /) !parameter
pds7 = (/ 002,002,000,000,010,010,000,000,000,000 /) !htlev2

nforce = 10 ! for now
#if ( defined OPENDAP )
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forcing_index = (/15,13,4,3,18,21,9,8,2,1/)

#endif

endif

ferror = 1

o7

errorflag = 0

endloop = 0O
allocate(1b(gdasdrvincold*gdasdrvynrold))
allocate (f (gdasdrvyncold*gdasdrvynrold))

do

if ( endloop == 1 ) exit
iv = iv+1
if ( (FOOflag > 0) .and. &
(iv==3.or.iv==4.or.iv==8.or.iv==9.or.iv==10) ) then
fname = nameF06
else

fname = name
end if

#if ( defined OPENDAP )

print*,’DBG: retgdas -- fname = ’,fname
inquire (file=fname, exist=file_exists)
if ( .not. file_exists ) then

print*, ’MSG: retgdas -- Retrieving GDAS forcing file ’, &

trim(fname), > (’,iam,’)’

call system("opendap_scripts/getgdas.pl "//ciam//" "“// &

trim(fname)//" "//

cgdas_slat//" "//cgdas_nlat//" "//

cgdas_wlon//" "//cgdas_elon)
call perror("ERR: retgdas --")
endif

open(unit=10,file=fname,access=’sequential’,form=’"unformatted’)

do j = 1, forcing_index(iv)-1
read(10) dummy

enddo

read(10) f2d

close(10)

gbret=0

! Now make things look like grib data

call twotoone(f2d,f,gdasdrvincold,gdasdrvnrold)

call get_kpds(kpds,iv)

Icall get_kgds(kgds)

call get_gridDesc(gridDesc)

if ( iv == 1 ) then

&
&
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call set_1b(f,1lb,gdasdrvincold,gdasdrvnrold)
endif
#else
inquire (file=fname, exist=file_exists)
if (file_exists) then

j=20

jpds = -1

jpds(5) = pdsb5(iv)
jpds(7) = pds7(iv)

call baopen(lugb,fname,iret)
if (iret==0) then
call getgb(lugb,lubi,ngdas,j,jpds, jgds,kf,k,kpds,gridDesc,1lb,f,gbret)
else
gbret = 99
endif
call baclose(lugb,jret)
else
ferror = 0
deallocate(f)
deallocate(1b)
return
endif
#endif

if (gbret==0) then
call interp_gdas(kpds,ngdas,f,1lb,lis%d%gridDesc, &
lis_nc_working,lis_nr_working,varfield)
else
errorflag = 1
endif

if ( errorflag == 1 ) then
endloop = 1
ferror = 0
else
do ¢ =1, lis_nc_working
do r = 1, lis_nr_working
if (gindex(c,r).ne. -1) then
if ( order == 1 ) then
glbdatal(iv,gindex(c,r)) = varfield(c,r)
else
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glbdata2(iv,gindex(c,r)) = varfield(c,r)
end if
endif
end do
end do
end if

if ( errorflag == 1 ) then
print *, ’Could not find correct forcing parameter in file’,name
end if
if ( iv == nforce ) endloop = 1
end do
deallocate(1lb)
deallocate(f)
return

1.11.5 interp_gdas (Source File: retgdas.F90)

This subroutine interpolates a given GDAS field to the LIS domain. Special treatment for
some initialization fields. Code based on old ungribgdas.f

INTERFACE:

subroutine interp_gdas(kpds,ngdas,f,1lb,lis_gds,nc,nr, &
varfield)

USES:

use lisdrv_module, only : lis

use bilinear_interpMod, only : wl110,w120,w210,w220,n110,n120,n210,n220,&
rlatO,rlon0

use conserv_interpMod, only : wl13,wl123,w213,w223,n113,n123,n213,n223,rlat3,rlon3

use gdasdomain_module, only : mi

CONTENTS:

! Setting interpolation options (ip=0,bilinear)

I (km=1, one parameter, ibi=1,use undefined bitmap

I (needed for soil moisture and temperature only)

| Use budget bilinear (ip=3) for precip forcing fields

mo = ncnr
if (kpds(5)==59 .or. kpds(5)==214) then
ip=3
ipopt (1)=-
ipopt (2)=-
km=1



Source File: retgdas.F90, Date: Fri Dec 17 15:19:58 EST 2004

ibi=1
else
ip=0
do i=1,20
ipopt (i)=0
enddo
km=1
ibi=1
endif

if (lis%fl)interp.eq.1) then
call bilinear_interp(lis_gds,ibi,1lb,f,ibo,lo,1isld,mi,mo,&
rlat0, rlon0,w110,w120,w210,w220,n110,n120,n210,n220,iret)
elseif (lis¥%flinterp.eq.2) then
if (kpds(5)==59 .or. kpds(5)==214)then
call conserv_interp(lis_gds,ibi,1b,f,ibo,lo,lisld,mi,mo, &
rlat3,rlon3,wl113,w123,w213,w223,n113,n123,n213,n223,iret)
else
call bilinear_interp(lis_gds,ibi,1lb,f,ibo,l0,1lisld,mi,mo,&
rlatO, rlonO,w110,w120,w210,w220,n110,n120,n210,n220,iret)
endif
endif
Create 2D array for main program. Also define a "soil" mask
due to different geography between GDAS & LDAS. For LDAS land
points not included in GDAS geography dataset only.
count = 0
do j =1, nr
do i =1, nc
varfield(i,j) = lisld(i+count)
enddo
count = count + nc
enddo
if (kpds(5) .eq.1) then
open(232, file=’forcingl.bin’,form=’unformatted’)
write(232) varfield
close(232)
endif

Save air tempertaure interpolated field for later use in

60
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! initialization of soil temp where geography differs
! between GDAS and LDAS

I if (kpds(5) .eq. 11 .and. kpds(6) .eq. 105) then

! do i =1, nc

! do j =1, nr

! geogtemp(i,j) = varfield(i,j)
! enddo

! enddo

I endif

1.11.6 time_interp_gdas (Source File: time_interp_gdas.F90)

Opens, reads, and interpolates GDAS forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same

time of day.

1.12 Core Functions of time_interp_gdas

zterp Performs zenith angle-based temporal interpolation

REVISION HISTORY:

1 Oct
25 Oct
11 Apr

27 Apr

30 Nov
17 Apr
13 Aug
5 Nov

INTERFACE:

1999:
1999:
2000:

2000:

2000:
2001:
2001:
2001:

Jared Entin; Initial code

Jared Entin; Significant F90 Revision

Brian Cosgrove; Fixed name construction error

in Subroutine ETAG6HRFILE

Brian Cosgrove; Added correction for use of old shortwave
data with opposite sign convention from recent shortwave data.
Added capability to use time averaged shortwave & longwave data
Altered times which are passed into ZTERP--used to be GMT1
and GMT2, now they are LDAS)ETATIME1 and LDAS},ETATIME2

Jon Radakovich; Initial code based on geteta.f

Jon Gottschalck; A few changes to allow model init.

Urszula Jambor; Introduced missing data replacement.

Urszula Jambor; Reset tiny negative SW values to zero.

subroutine time_interp_gdas()

USES:
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use lisdrv_module, only :1lis, grid

use baseforcing_module, only: glbdatal, glbdata2
use time_manager

use grid_spmdMod

use spmdMod

use gdasdomain_module, only : gdasdrv

CONTENTS:

if (masterproc) then
if (get_nstep(lis¥%t) .eq. 0) then
lis%f%nforce = gdasdrvinmif
else
lis¥f%nforce = lis)f'nf
endif
endif
#if (defined SPMD)
call MPI_BCAST(gdasdrv%gdastimel,1,MPI_REAL8,0, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(gdasdrv’,gdastime2,1,MPI_REAL8,0, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(lis%t%time,1,MPI_REALS,0, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(lis%t%gmt,1,MPI_REAL,O, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(1lis%f%nforce,1,MPI_INTEGER,O, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(1is%f%F00_flag,1,MPI_INTEGER,O, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(1is%f%F06_flag,1,MPI_INTEGER,O, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(lis%f%rstflag,1,MPI_INTEGER,O, &
MPI_COMM_WORLD,ier)
#endif
btime=gdasdrvy,gdastimel
call time2date(btime,bdoy,gmtl,byr,bmo,bda,bhr,bmn)
btime=gdasdrvi,gdastime2
call time2date(btime,bdoy,gmt2,byr,bmo,bda,bhr,bmn)
if ( (1is%f%F06_flag==0) .and. (1is%f%F00_flag==1) ) then
inittime = gdasdrvigdastime?2
call time2date( inittime, idoy, igmt, iyr, imo, ida, ihr, imn )
its = -6*%60%*60
call tick( inittime, idoy, igmt,iyr,imo,ida,ihr,imn,iss,its)
end if
wtl = (gdasdrvigdastime2-1list¥%time) / &
(gdasdrvigdastime2-gdasdrvigdastimel)
wt2 = 1.0 - wtl
do f=1,lis)f/nforce
if ( £ == 3 ) then !shortwave

62
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do ¢ = 1, gdi(iam)
zdoy = lisYthdoy
! print*, ’f0,f6’,lis}%f%F00_flag,lis)%f%F06_flag
if ( (1is%f%F06_flag==0) .and. (1is%f%F00_flag==1) ) then
call zterp( 0, grid(c)¥lat, grid(c)%lon, igmt, gmt2, &
lis¥tlhgmt,zdoy,zwl,zw2,czb,cze,czm,lis)
! if (c==200) then
! print*, grid(c)%lat, grid(c)’lon
! print*, igmt
! print*, gmt2
I printx, lis/tlgnt
! print*, zdoy
! endif
else
call zterp( 0, grid(c)%lat, grid(c)%lon, gmtl, gmt2, &
lisYthgmt,zdoy,zwl,zw2,czb,cze,czm,lis)
! print*x, ’blk2 ’,c,zwl,zw2
end if

grid(c)%forcing(f) = zwl * glbdata2(f,c)
! if(c==200) print*, c,grid(c)%forcing(f),glbdata2(f,c),zwl

if (grid(c)%forcing(f) < 0) then
print *, ’2 warning!!! SW radiation is negative!!’
print *, ’sw=’, grid(c)¥%forcing(f), ’... negative’
print *, ’gdas2=’, glbdata2(f,c)
call endrun

end if

if (grid(c)%forcing(f).gt.1367) then
! print*, ’in this high block..’,c,f,grid(c)%forcing(f)
grid(c)%forcing(f)=glbdata2(f,c)
endif
end do
else if ( (f==4) .or. (£==10) ) then
do c =1, gdi(iam)
if ( 1lisY%f)F00_flag==1 ) then
grid(c)%forcing(f)=2*glbdata2(f,c) -glbdatal(f,c)
else
grid(c)%forcing(f) = glbdata2(f,c)
end if
end do

else if ( (f==8) .or. (f==9 ) ) then
do c =1, gdi(iam)
if ( 1is%f%F00_flag == 1) then
if (2*glbdata2(f,c) >= glbdatal(f,c)) then
grid(c)forcing(f)=2*glbdata2(f,c)-glbdatal(f,c)
else
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grid(c)Y%forcing(f) = 0.0
end if
else
grid(c)%forcing(f) = glbdata2(f,c)
end if
end do
else
do ¢ = 1, gdi(iam)
grid(c)%forcing(f) = wtl * glbdatal(f,c) + &
wt2 *glbdata2(f,c)
end do
end if
end do
return

1.13 Fortran: Module Interface gdasdomain module.F90 (Source File:
gdasdomain_module.F90)

Contains routines and variables that define the native domain for GDAS model forcing
INTERFACE:

module gdasdomain_module

USES:

use gdasdrv_module

1.13.1 defnatgdas.F90 (Source File: gdasdomain module.F90)

Defines the gridDesc array describing the native forcing resolution for GDAS data.

REVISION HISTORY:

11Dec2003: Sujay Kumar; Initial Specification

INTERFACE:
subroutine defnatgdas(gridDesci)
USES:

use lisdrv_module, only: lis
use time_manager, only : date2time
implicit none

ARGUMENTS:
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real, intent(inout) :: gridDesci(50)
integer :: updoy, yrl,mol,dal,hrl,mnl,ssl
real :: upgnmt

CONTENTS:

call readgdascrd(gdasdrv)
gridDesci(1l) = 4
gridDesci(2) = 384
gridDesci(3) = 190
gridDesci(4) = 89.277
gridDesci(5) = 0
gridDesci(6) = 128
gridDesci(7) = -89.277
gridDesci(8) = -0.938
gridDesci(9) = 0.938
gridDesci(10) = 95
gridDesci(20) = 255

mi = gdasdrv/ncold*gdasdrvinrold

yrl = 2000

mol = 01

dal = 24

hrl = 12

mnl = 0; ss1 =0

call date2time( gdasdrvigriduptimel,updoy,upgmt,yrl,mol,dal,hrl,mnl,ssl )

yrl = 2002 'grid update time
mol = 10
dal = 29
hrl = 12

mnl = 0; ss1 =0
call date2time(gdasdrvigriduptime2,updoy,upgmt,yrl,mol,dal,hrl,mnl,ssl )
gdasdrvigridchangel
gdasdrvigridchange?2

.true.

.true.

1.14 Fortran: Module Interface gdasdrv_module.F90 (Source File: gdas-
drv_module.F90)

Module containing runtime specific GDAS variables

REVISION HISTORY:

11 Dec 2003; Sujay Kumar, Initial Version

INTERFACE:
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module gdasdrv_module
ARGUMENTS:

type gdasdrvdec
integer
integer
character*40
real*8
real*8
logical o

end type gdasdrvdec

:: ncold, nrold
:: nmif
:: gdasdir
:: gdastimel,gdastime2

:: griduptimel,griduptime2

'AWIPS 212 dimensions

!GDAS Forcing Directory

gridchangel, gridchange2

1.15 Fortran: Module Interface gdasopendap_module.F90 (Source File:
gdasopendap_module.F90)

This module contains routines needed to initialize and control variables required for the
execution of GDS-based I/O specfific to GDAS forcing routines

REVISION HISTORY:

05 Feb 2004; James Geiger

INTERFACE:

module gdasopendap_mo
#if ( defined OPENDAP

USES:

use lisdrv_module,
use grid_spmdMod,
use tile_spmdMod,
use spmdMod

implicit none
integer
integer
integer
integer
integer
integer
integer
integer
characterx4
characterx4
characterx4
characterx4
integer

dule
)

only :
only :
only :

Initial Specification

lis, grid

gdi, gdisp

di_array

:: gdas_slat
:: gdas_nlat

: gdas_wlon

:: gdas_elon

: gdas_nc

:: gdas_nr

:: grid_offset

input_slat
input_nlat
cgdas_slat
cgdas_nlat
cgdas_wlon
cgdas_elon

ISouthern latitude boundary for each subdomain (for
INorthern latitude boundary for each subdomain (for
IWestern longitude boundary for each subdomain (for
IEastern longitude boundary for each subdomain (for
INumber of columns for each subdomain (for GDAS)
INumber of rows for each subdomain (for GDAS)
ISouthern latitude boundary for the native domain
INorthern latitude boundary for the native domain
Icharacter representation of gdas$_-$slat
Icharacter representation of gdas$_-$nlat
Icharacter representation of gdas$_-$wlon
Icharacter representation of gdas$_-$elon

IGlobal to local grid mapping offset
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integer :: fnroffset

contains

WL 77777777777777777777777/7777777777777/777/7777777777777
\mbox{}\hrulefill\

\subsubsection{opendap\_gdas\_init (Source File: gdasopendap\_module.F90)}

Initializes the GDAS-GDS variables

\bigskip{\sf INTERFACE:}
\begin{verbatim} subroutine opendap_gdas_init(gdasdrv)

CONTENTS:

call init_gdas_vars()
call reset_gdas_filepaths(gdasdrv)

1.15.1 reset_gdas_filepaths (Source File: gdasopendap_module.F90)
Resets input data filenames for GDAS forcing for execution through GDS
INTERFACE:

subroutine reset_gdas_filepaths(gdasdrv)
CONTENTS:

gdasdrvigdasdir = trim(opendap_data_prefix)//’/’// &
trim(adjustl(ciam))//’/’//gdasdrvigdasdir

1.15.2 init_gdas_vars (Source File: gdasopendap_module.F90)

Computes domain decomposition for native as well as interpolated domains for input GDAS
forcing

INTERFACE:
subroutine init_gdas_vars()

CONTENTS:
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call set_gdas_lat(gdas_slat,gdas_nlat,gdas_wlon,gdas_elon)

lis’dngrid
lis¥%dJnch

gdas_nc
gdas_nr

= gdi(iam)

= di_array(iam)

( gdas_elon - gdas_wlon + 1 )
( gdas_nlat - gdas_slat + 1 )

fnroffset = gdas_slat - 1

grid_offset

write(cgdas_
write(cgdas_
write(cgdas_
write(cgdas_

print*,’DBG:
print*, ’DBG:
printx*, ’DBG:
print*, ’DBG:
printx*, ’DBG:
print*, ’DBG:

Iprint*, DBG:
Iprint*, DBG:

print*, ’DBG:
print*, ’DBG:
print*, ’DBG:
print*,’DBG:
print*, ’DBG:
printx*, ’DBG:
print*, ’DBG:
printx*, ’DBG:
print*,’DBG:
print*, ’DBG:

tile(1)%index-1

slat, ’(i4)’) gdas_slat

nlat, ’(i4)’) gdas_nlat

wlon, ’(i4)’) gdas_wlon

elon, ’(i4)’) gdas_elon

gdas_init -- gdas_slat’, gdas_slat, ’ (’, iam, ’)’
gdas_init -- gdas_nlat’, gdas_nlat, ’ (’, iam, ’)’
gdas_init -- gdas_wlon’, gdas_wlon, ’ (’, iam, ’)’
gdas_init -- gdas_elon’, gdas_elon, ’ (’, iam, ’)’
gdas_init -- ngrid’, lisYd¥ngrid, ’ (’, iam, ’)°
gdas_init -- glbngrid’, lis%d%glbngrid, °> (’, iam,
gdas_init -- ncold’, gdasdrvincold, ’> (’, iam, ’)
gdas_init -- nrold’, gdasdrvi/nrold, ’> (’, iam, ’)
gdas_init -- lnc’, lis¥d%lnc, °> (°, iam, ’)’
gdas_init -- 1lnr’, lis¥d¥lnr, ° (°, iam, ’)°
gdas_init -- fnroffset’, fnroffset, ’ (’, iam, ’)’
gdas_init -- grid_offset’, grid_offset, ’ (’, iam,
gdas_init -- cgdas_slat ’, cgdas_slat, ’ (’, iam,
gdas_init -- cgdas_nlat ’, cgdas_nlat, ’ (’, iam,
gdas_init -- cgdas_wlon ’, cgdas_wlon, ’ (’, iam,
gdas_init -- cgdas_elon ’, cgdas_elon, ’ (’, iam,
gdas_init -- gdas_nc’, gdas_nc, ’ (’, iam, ’)’
gdas_init -- gdas_nr’, gdas_nr, ° (’, iam, ’)’
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1.15.3 def kgds (Source File: gdasopendap _module.F90)
Initializes the kgds array for GDAS-GDS runs.

INTERFACE:

subroutine def_kgds(kgdsi)

CONTENTS:
kgdsi(1) = 4
kgdsi(2) = 512
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kgdsi(3) = 256
kgdsi(4) = 89463
kgdsi(6) = 0
kgdsi(6) = 128
kgdsi(7) = -89463
kgdsi(8) = -703
kgdsi(9) = 703
kgdsi(10) = 128
kgdsi(20) = 255
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1.15.4 set_gdas_lat (Source File: gdasopendap_module.F90)

Computes the latitudes of the decomposed domain for GDAS forcing data

INTERFACE:

subroutine set_gdas_lat(slat, nlat, wlon, elon)
implicit none

OUTPUT PARAMETERS:
integer, intent(out) :: slat, nlat, wlon, elon

CONTENTS:

! Return global domain
gdas_slat 1
gdas_nlat = 256
gdas_wlon 1
gdas_elon = 512

1.15.5 twotoone (Source File: gdasopendap _module.F90)

Remaps a 2-dimensional array of GDAS forcing values into a 1-dimensional array.

INTERFACE:

subroutine twotoone(f2d,f,nc,nr)
implicit none

INPUT PARAMETERS:
integer, intent(in) :: nc, nr
real, dimension(nc,nr), intent(in) :: f2d

OUTPUT PARAMETERS:
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real, dimension(nc*nr), intent(out) :: f
CONTENTS:

integer :: i, j, k

k=1

do j=mnr, 1, -1
do i=1, nc
f(k) = £f2d(4,j)
k=k +1
enddo
enddo
end subroutine twotoone

1.15.6 get_kpds (Source File: gdasopendap_module.F90)

Sets the local kpds array for use in interp_gdas.

INTERFACE:

subroutine get_kpds(kpds,iv)
implicit none

INPUT PARAMETERS:

integer, intent(in) :: iv
OUTPUT PARAMETERS:

integer, intent(out) :: kpds(200)
CONTENTS:

kpds = 0

select case ( iv )
case (1)
kpds(1:25) (/7,82,255,128,11,105,2,1,6,10,18,0,1,3,0,&

10,0,1,2,0,21,1,0,0,32/)

case ( 2 )
kpds(1:25)

(/7,82,255,128,51,105,2,1,6,10,18,0,1,3,0,&
10,0,1,2,0,21,4,0,0,32/)

case ( 3)
kpds(1:25)

(/7,82,255,128,204,1,0,1,6,10,18,0,1,0,3,3,&
0,1,2,0,21,0,0,0,32/)
case ( 4 )
kpds(1:25)

(/7,82,255,128,205,1,0,1,6,10,18,0,1,0,3,3,0,&
1,2,0,21,0,0,0,32/)



Source File: gdasopendap_module.F90, Date: Fri Dec 17 15:19:58 EST 2004 71

case ( 5 )
kpds(1:25)

(/7,82,255,128,33,105,10,1,6,10,18,0,1,3,0,10,&
0,1,2,0,21,1,0,0,32/)
case ( 6 )
kpds(1:25) (/7,82,255,128,34,105,10,1,6,10,18,0,1,3,0,10,&

0,1,2,0,21,1,0,0,32/)

case (7 )
kpds(1:25)

(/7,82,255,128,1,1,0,1,6,10,18,0,1,3,0,10,0,1,&
2,0,21,-1,0,0,32/)
case ( 8 )
kpds(1:25)

(/7,82,255,128,59,1,0,1,6,10,18,0,1,0,3,3,0,1,&
2,0,21,6,0,0,32/)
case ( 9 )

kpds(1:25) = (/7,82,255,128,214,1,0,1,6,10,18,0,1,0,3,3,0,&
1,2,0,21,6,0,0,32/)
case ( 10 )
kpds(1:25) = (/7,82,2565,128,84,1,0,1,6,10,18,0,1,0,3,3,0,1,&

2,0,21,1,0,0,32/)
case default
print*,’ERR: get_kpds -- forcing index ’,iv,’is out of range (10)’,%&
> (’,ia.m,’)’
stop 344
end select
end subroutine get_kpds

1.15.7 get_kgds (Source File: gdasopendap_module.F90)

Sets the local kgds array for use in interp_gdas.

INTERFACE:

subroutine get_kgds (kgds)
implicit none

OUTPUT PARAMETERS:
integer, intent(out) :: kgds(200)
CONTENTS:

kgds = 0
kgds(1:20) = (/4,512,256,89463,0,128,-89463,-703,703,128,&
0,0,0,0,0,0,0,0,0,255/)

end subroutine get_kgds
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1.15.8 get_gridDesc (Source File: gdasopendap_module.F90)
Sets the local grid description array for use in interp_gdas.
INTERFACE:

subroutine get_gridDesc(gridDesc)
implicit none

OUTPUT PARAMETERS:
integer, intent(out) :: gridDesc(50)
CONTENTS:

gridDesc = 0

gridDesc(1:20) = (/4,512,256,89463,0,128,-89463,-703,703,128,&
0,0,0,0,0,0,0,0,0,255/)

call lis_log_msg(’DBG: get_gridDesc -- FIX THIS - DOES NOT HANDLE GRID CHANGE’)

end subroutine get_gridDesc

1.15.9 set_lb (Source File: gdasopendap_module.F90)
Sets the local 1b mask array for use in interp_gdas.
INTERFACE:

subroutine set_1lb(f,1b,nc,nr)

implicit none

INPUT PARAMETERS:

integer, intent(in) :: nc,nr
real, dimension(nc*nr), intent(in) :: f

OUTPUT PARAMETERS:

logical*1, intent(out) :: lb(nc*nr)
CONTENTS:

integer :: i

1b = .false.

do i = 1, nc*nr
if ( £(i) > 0.0 ) then
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1b(i) = .true.
endif
enddo

end subroutine set_1b

1.15.10 getgdas.F90 (Source File: getgdas.F90)

Opens, reads, and interpolates NCEP-GDAS forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The idea is to open either the 00 or 03 forecast file associated with the most recent GDAS
assimilation (available every 6 hours). Precipitation rates and radiation fluxes will be taken
from the F03 and FO06 files, since averages are provided.

- if that fails, the strategy for missing data is to go backwards up to 10 days to get forcing
at the same time of day.

1.16 Core Functions of getgdas
tick Determines GDAS data times
gdasfile Puts together appropriate file name for 3 hour intervals

gdasfilef06 Puts together appropriate file name for 6 hour intervals
retgdas Interpolates GDAS data to LDAS grid

REVISION HISTORY:

1 Oct 1999: Jared Entin; Initial code
25 Oct 1999: Jared Entin; Significant F90 Revision
11 Apr 2000: Brian Cosgrove; Fixed name construction error
in Subroutine ETAGHRFILE
27 Apr 2000: Brian Cosgrove; Added correction for use of old shortwave

data with opposite sign convention from recent shortwave data.

Added capability to use time averaged shortwave and longwave data.
Altered times which are passed into ZTERP--used to be GMT1 and GMT2,

now they are LDASYETATIMEl and LDAS%ETATIME2
11 May 2000: Brian Cosgrove; Added checks for SW values that are too high

due to zenith angle weighting...if too high, use linear weighting.

Also, if cos(zen) less than .1, then use linear weighting to
avoid computed values of SW that are too high.

18 May 2000: Brian Cosgrove; Corrected line of code in ETAEDASNAME which
assigned wrong year directory variable when constructing
EDAS filename

26 May 2000: Jared Entin; Changed numerical bound of the TRY variable
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to fix a rollback problem.

5 June 2000: Brian Cosgrove; Fixed a problem with the correction of the negative

18

08
15

09

30

radiation sign convention. Prior to fix, was not correcting negative
values of -999.9...now it changes all negative values to positive ones.
Aug 2000: Brian Cosgrove; Fixed undefined value problem in check for negative
radiation values over land points.
Dec 2000: Urszula Jambor; Rewrote geteta.f in fortran90 to use GDAS in GLDAS
Mar 2001: Jon Gottschalck; Slight change to handle more forcing parameters at
time step O.
Apr 2001: Urszula Jambor; Added capability of using DAAC forcing data every
6 hours, rather than every 3 hours.
May 2001: Urszula Jambor; Changed forcing used: T,q,u fields taken
from FOO & FO3 files, radiation and precip. fields taken
from FO6 & FO03 (FO3 fields are subtracted out from FO06)

19Feb2004 : Sujay Kumar; Modified version to read NCEP’s native T62.
07 Mar 2004 : Joe Eastman; modified to read hourly data

INTERFACE:

subroutine getgdas()

USES:

use
use
use
use
use
use
use
use

lisdrv_module, only : lis, gindex

baseforcing_module, only: glbdatal, glbdata2
time_manager

gdasdomain_module, only : gdasdrv

bilinear_interpMod, only : bilinear_interp_input
conserv_interpMod, only : conserv_interp_input

spmdMod

lis_indices_module, only: lis_nc_working, lis_nr_working

CONTENTS:

lisht

lis%f
lishf
movet

#F06_flag = 0
%findtime1=0
%findtime2=0
ime=0

if ( masterproc ) then

ns
endif

tep = get_nstep(lisit)

#if ( defined OPENDAP )

call
#endif
if (

MPI_BCAST (nstep,1,MPI_INTEGER,O0,MPI_COMM_WORLD, ferror)

nstep == 0 ) then
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nforce = gdasdrv)nmif

else
nforce = lis)f/nf
endif
if ( nstep == 1 .or. lisYflrstflag == 1) then

lis)f/%findtimel=1

lis)f%findtime2=1

glbdatal = 0

glbdata2 = 0

movetime=0

lisYfhrstflag = 0
endif

| Determine required GDAS data times

! (previous assimilation, current & future assimilation hours)
I The adjustment of the hour and the direction will be dome

! in the subroutines that generate the names

yrl = 1lisYthyr !current time
mol = lis¥%tVmo

dal = lis%t%da

hri1 = lis¥t¥hr

mnl = lis%tY%mn

ssl =0

tsl =0

call tick( timenow, doyl, gmtl, yrl, mol, dal, hrl, mnl, ssl, tsl )

yrl = 1lisYthyr !previous assimilation/forecast hour
mol = lis¥t%mo

dal = list%da

hrl = 1x(int(real(lis%t¥%hr)/1.))

mnl = 0

ssl =0

tsl =0

call tick( timel, doyl, gmtl, yrl, mol, dal, hrl, mnl, ssil, tsl )

yr2 = lis)t/yr !next assimilation/forecast hour
mo2 = lisYt%mo

da2 = list%da

hr2 = 1x(int(real(lis’t%hr)/1.0))

mn2 = 0

ss2 = 0

ts2 = 1%60%60

call tick( time2, doy2, gmt2, yr2, mo2, da2, hr2, mn2, ss2, ts2 )

75
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| Use these if need to roll back time.

I
ct
[N
=]
o)
[ui'y

dumbtimel

dumbtime2 = time2

if ( nstep .EQ. 1 ) then !jesse 20040423
gdasdrvygdastimel = timel
gdasdrvigdastime2 = time2

endif

I Check to see if current time (timenow) has crossed past gdastime2,
I requiring that both gdastime2 be assigned to gdastimel and a new
| gdastime2 be set 3 or 6 hours ahead of the current gdastime2.

printx*,’J---getgdas gdastime(l,2,now) =’, gdasdrvigdastimel, gdasdrv)gdastime2, timenow

I' if ( timenow > gdasdrvigdastime2 ) then !jesse 20040330
if ( timenow >= gdasdrvgdastime2 ) then

movetime = 1
lis¥%f/findtime2 = 1
end if

if ( nstep == 1 .or. lisyflrstflag == 1) then
lis%f%findtimel=1
lisYf/%findtime2=1
glbdatal = 0
glbdata2 = 0
movetime=0
lisyfi)rstflag = 0
endif

if ( lis%f%findtimel == 1 ) then !get new timel from the past
print *, ’Getting timel data’
ferror = 0
order = 1
try = 0
tsl = -24x60%60

do

if ( ferror /= 0 ) exit

try = try+1

call gdasfilehrly( name, gdasdrvijgdasdir, yrl, mol, dal, hrl )
print *, name
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call retgdas( order, lis, gindex, name, ferror, try)

if ( ferror == 1 ) then

else

call tick( dumbtimel, doyl, gmtl, yrl, mol, dal, hrl, mnl, ssi, tsl )

end if
if ( try > ndays ) then

print *, ’ERROR: GDAS data gap exceeds 10 days on file 1’
call endrun
end if
end do
end if

if ( movetime == 1 ) then
gdasdrvigdastimel = gdasdrvigdastime?2
lis¥f)findtime2 = 1
do f = 1, nforce
do ¢ = 1, lisY%d/ngrid
glbdatal(f,c) = glbdata2(f,c)
end do
end do
end if

if ( lisYf)findtime2 == 1 ) then
print *, ’Getting new time2 data’
ferror = 0
order = 2
try = 0
ts2 = -24%60%*60

do
if ( ferror /= 0 ) exit
try = try+1
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call gdasfilehrly( name,gdasdrvigdasdir, yr2, mo2, da2, hr2 )
print *, name

call retgdas( order, lis, gindex, name, ferror,try )

if ( ferror == 1 ) then

gdasdrvygdastime2 = time2
else

call tick( dumbtime2, doy2, gmt2, yr2, mo2, da2, hr2, mn2, ss2, ts2 )
end if
if ( try > ndays ) then

print *, ’ERROR: GDAS data gap exceeds 10 days on file 2’
call endrun
end if
end do
end if

do £ = 1, lis%fVnforce
if ( (f == 3) .or. (f == 4) ) then
do ¢ = 1, lis_nc_working
do r = 1, lis_nr_working
index = gindex(c,r)
if (index .ne.-1) then
if ( (glbdata2(f,index) /= -9999.9) .and. &
(glbdata2(f,index) < 0)) then
glbdata2(f,index) = (-1) * glbdata2(f,index)
end if
if ( (glbdatal(f,index) /= -9999.9) .and. &
(glbdatal(f,index) < 0)) then
glbdatal(f,index) = (-1) * glbdatal(f,index)
end if
end if
end do
end do
end if
enddo
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1.16.1 gdasfile (Source File: getgdas.F90)

This subroutine puts together GDAS file name for 3 hour file intervals

INTERFACE:

subroutine gdasfile( name, gdasdir, yr, mo, da, hr )

implicit none

INPUT PARAMETERS:

character(len=80), intent(in) :: gdasdir

integer, intent(in) :: yr, mo, da, hr
OUTPUT PARAMETERS:

character(len=80), intent(out) :: name
CONTENTS:

I Make variables for the time used to create the file
! We don’t want these variables being passed out

uyr = yr

umo = mo

uda = da

uhr = 3x(hr/3) 'hour needs to be a multiple of 3 hours
umn = 0

uss = 0

tsl = -24x60%60 !one day interval to roll back date.
remainder = modulo(uhr,2) !if even, then remainder equals zero
!if odd, then remainder equals one

! if hour is 00 or 03, look for 00ZFOO or OO0OZF03
I if hour is 06 or 09, look for 06ZFO00 or 06ZF03
! if hour is 12 or 15, look for 12ZF00 or 12ZF03
I if hour is 18 or 21, look for 18ZF00 or 18ZF03

if ( uhr <= 3 ) then

initcode = ’00’

else if (uhr <= 9 ) then
initcode = ’06’

else if ( uhr <= 15 ) then
initcode = ’12’

else if ( uhr <= 21 ) then
initcode = 18’

end if

if ( remainder > 0 ) then
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fcstcode = ’03°
else

fcstcode = ’00°
end if

write (UNIT=temp, fmt=’(ad40)’) gdasdir
read (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,80)

write (UNIT=temp, fmt=’(al, i4, i2, al)’) ’/’, uyr, umo, ’/’
read (UNIT=temp, fmt=’(8al)’) fdir
doi=1, 8
if ( fdir(i) == ? ) fdir(i) = ’0’
end do

write (UNIT=temp, fmt=’(i4, i2, i2, a2)’) uyr, umo, uda, initcode
read (UNIT=temp, fmt=’(10al)’) ftime
doi=1, 10

if ( ftime(di)
end do

= ) ftime(i) = 0’

write (UNIT=temp, fmt=’(ab)’) °’.GDAS’
read (UNIT=temp, fmt=’(80al)’) (fsubs(i), i=1,5)

c=0
doi=1, 80

if ( (fbase(i) ==’ ’) .and. (c == 0) ) c = i-1
end do

write (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,8), &
(ftime (i), i=1,10), (fsubs(i), i=1,5)

read (UNIT=temp, fmt=’(a80)’) name

return

1.16.2 gdasfile2 (Source File: getgdas.F90)

This subroutine puts together GDAS file name for 3 hour file intervals

INTERFACE:

subroutine gdasfile2( name, gdasdir, yr, mo, da, hr )

implicit none

INPUT PARAMETERS:
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character(len=80), intent(in) :: gdasdir

integer, intent(in) :: yr, mo, da, hr
OUTPUT PARAMETERS:

character(1en=80), intent(out) :: name
CONTENTS:

I Make variables for the time used to create the file

I We

uss
tsi

don’t want these variables being passed out

= yr

= mo

= da

= 3*(hr/3) !'hour needs to be a multiple of 3 hours
=0

=0

= -24*x60*%60 !'one day interval to roll back date.

remainder = modulo(uhr,2) !if even, then remainder equals zero

!if odd, then remainder equals one

I if hour is 00 or 03, look for O00ZFOO or OOZFO03
I if hour is 06 or 09, look for 06ZF00 or 06ZF03
! if hour is 12 or 15, look for 12ZF00 or 12ZF03
! if hour is 18 or 21, look for 18ZF00 or 18ZF03

if ( uhr <= 3 ) then

initcode = ’00’

else if (uhr <= 9 ) then
initcode = ’06’

else if ( uhr <= 15 ) then
initcode = ’12’

else if ( uhr <= 21 ) then
initcode = ’18’

end if

if ( remainder > 0 ) then
fcstcode = ’03?

else

fcstcode = ’00°

end

if

write (UNIT=temp, fmt=’(ad40)’) gdasdir
read (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,80)

write (UNIT=temp, fmt=’(al, i4, i2, al)’) ’/’, uyr, umo, ’/’
read (UNIT=temp, fmt=’(8al)’) fdir

do i =

1, 8
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if ( fdir(i) ==’ ) fdir(i) = ’0’
end do

write(UNIT=temp, fmt=’(i4, i2, i2, a2)’) uyr, umo, uda, initcode
read (UNIT=temp, fmt=’(10al)’) ftime
doi=1, 10

if ( ftime(di)
end do

= 2 ) ftime(i) = 0’

write(UNIT=temp, fmt=’(al6)’) ’.lsmforce_noaa_g’
read (UNIT=temp, fmt=’(80al)’) (fsubs(i), i=1,16)

c=0
doi=1, 80

if ( (fbase(i) ==’ ’) .and. (c == 0) ) ¢c = i-1
end do

write (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,8), &
(ftime (i), i=1,10), (fsubs(i), i=1,16)

read (UNIT=temp, fmt=’(a80)’) name

return

1.16.3 gdasfile (Source File: getgdas.F90)

This subroutine puts together GDAS file name for 3 hour file intervals

INTERFACE:

subroutine gdasfile3( name, gdasdir, yr, mo, da, hr )

implicit none

INPUT PARAMETERS:

character(len=80), intent(in) :: gdasdir

integer, intent(in) :: yr, mo, da, hr
OUTPUT PARAMETERS:

character(1len=80), intent(out) :: name
CONTENTS:

I Make variables for the time used to create the file
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! We don’t want these variables being passed out

uyr = yr
umo = mo
uda = da

uhr = 3x(hr/3) !hour needs to be a multiple of 3 hours

umn = 0O

uss = 0

tsl = -24%60%60 !one day interval to roll back date.

remainder = modulo(uhr,2) !if even, then remainder equals zero
Iif odd, then remainder equals one

! if hour is 00 or 03, look for 00ZFOO or OOZFO3
! if hour is 06 or 09, look for 06ZF00 or 06ZF03
I if hour is 12 or 15, look for 12ZF00 or 12ZF03
! if hour is 18 or 21, look for 18ZF00 or 18ZF03

if ( uhr <= 3 ) then

initcode = 00’

else if (uhr <= 9 ) then
initcode = 06’

else if ( uhr <= 15 ) then
initcode = ’12’

else if ( uhr <= 21 ) then
initcode = ’18’

end if

if ( remainder > 0 ) then

fcstcode = ’03°
else

fcstcode = ’00°
end if

write (UNIT=temp, fmt=’(a40)’) gdasdir
read (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,80)

write (UNIT=temp, fmt=’(al, i4, i2, al)’) ’/’, uyr, umo, ’/’
read (UNIT=temp, fmt=’(8al)’) fdir
doi=1, 8
if ( fdir(i) == > 2> ) fdir(i) = ’0’
end do

write(UNIT=temp, fmt=’(i4, i2, i2, a2)’) uyr, umo, uda, initcode
read (UNIT=temp, fmt=’(10al)’) ftime
doi=1, 10
if ( ftime(i) ==’ > ) ftime(i) = ’0’
end do

write (UNIT=temp, fmt=’(al6, a2, a3)’) ’.gdasl.sfluxgrbf’, fcstcode,

83
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read (UNIT=temp, fmt=’(80al)’) (fsubs(i), i=1,21)

c=0
doi=1, 80

if ( (fbase(i) ==’ ’) .and. (c == 0) ) ¢ = i-1
end do

write(UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,8), &
(ftime(i), i=1,10), (fsubs(i), i=1,21)

read (UNIT=temp, fmt=’(a80)’) name

return

1.16.4 gdasfile2 (Source File: getgdas.F90)

This subroutine puts together GDAS file name for 3 hour file intervals

INTERFACE:

subroutine gdasfilehrly( name, gdasdir, yr, mo, da, hr )

implicit none

INPUT PARAMETERS:
character(len=80), intent(in) :: gdasdir
integer, intent(in) :: yr, mo, da, hr

OUTPUT PARAMETERS:
character(1en=80), intent(out) :: name

CONTENTS:

I Make variables for the time used to create the file
' We don’t want these variables being passed out

uyr = yr
umo = mo
uda = da
uhr = hr
umn = 0
uss = 0

tsl = -24%60%60 !one day interval to roll back date.
remainder = modulo(uhr,2) !if even, then remainder equals zero
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'if odd, then remainder equals one

if( uhr <= 9 ) then
write(initcode,fmt=’(i1,i1)’)0,uhr

else
write(initcode,fmt=>(i2)’)uhr

endif

fcstcode=initcode

write (UNIT=temp, fmt=’(a40)’) gdasdir

read (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,80)

write (UNIT=temp, fmt=’(al, i4, i2, al)’) ’/’, uyr, umo, ’/’
read (UNIT=temp, fmt=’(8al)’) fdir
doi=1, 8
if ( fdir(i) ==’ ? ) fdir(i) = 0’
end do

write (UNIT=temp, fmt=’(i4, i2, i2, a2)’) uyr, umo, uda, initcode
read (UNIT=temp, fmt=’(10al)’) ftime

doi=1, 10
if ( ftime(di)
end do

= 7 ) ftime(i) = ’0’

write (UNIT=temp, fmt=’(al6)’) ’.lsmforce_noaa_g’
read (UNIT=temp, fmt=’(80al)’) (fsubs(i), i=1,16)

c =0
do i=1, 80

if ( (fbase(i) ==’ ’) .and. (¢ == 0) ) c = i-1
end do

write (UNIT=temp, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,8), &
(ftime(i), i=1,10), (fsubs(i), i=1,16)

read (UNIT=temp, fmt=’(a80)’) name

return

1.16.5 readgdascrd.F90 (Source File: readgdascrd.F90)

Routine to read GDAS specific parameters from the card file.

REVISION HISTORY:

11 Dec 2003; Sujay Kumar, Initial Code
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INTERFACE:
subroutine readgdascrd(gdasdrv)
USES:

use gdasdrv_module
#if ( defined OPENDAP )
use gdasopendap_module
#endif

CONTENTS:

open(11,file="1lis.crd’,form="formatted’,status=’0ld’)
read (unit=11,NML=gdas)

print*,’Using GDAS forcing’

print*, °GDAS forcing directory :’,gdasdrvyGDASDIR
gdasdrv/GDASTIME1 = 3000.0

gdasdrv%GDASTIME2 = 0.0

close(11)
#if ( defined OPENDAP )

call opendap_gdas_init(gdasdrv)
#endif

1.16.6 retgdas.F90 (Source File: retgdas.F90)

Defines forcing parameters, retrieves the fields using calls to getgb, and interpolates the
fields to LDAS specifications

REVISION HISTORY:

14 Dec 2000: Urszula Jambor; Rewrote geteta.f to use GDAS forcing in GLDAS
15 Mar 2001: Jon Gottschalck; Added additional parameters and octets in
which to search in GRIB files
01 Jun 2001: Urszula Jambor; Added option to get forcing from different
files (FOO instantaneous and FO6 six hour means)
29 Jan 2003: Urszula Jambor; Rewrote code, uses GETGB call to replace
ungribgdas. Interpolation now occurs in interp_gdas.
Using GETGB avoids problems with the 0ct2002 GDAS
grid update.
12 Nov 2003: Matt Rodell; Check to make sure input file exists before
opening and thereby creating a new, empty file.
14 Nov 2003: Matt Rodell; Ensure lugb varies in call to baopen
05 Feb 2004: James Geiger; Added GrADS-DODS Server functionality

INTERFACE:

subroutine retgdas( order, name, nameF06, FOOflag,ferror,try )
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USES:

use lisdrv_module, only : lis, gindex
use time_manager
use baseforcing_module, only: glbdatal, glbdata2
use gdasdomain_module, only : gdasdrv
use spmdMod
#if ( defined OPENDAP )
use opendap_module, only : ciam
use gdasopendap_module
#endif
use lis_indices_module, only : lis_nc_working, lis_nr_working
implicit none

ARGUMENTS:
integer, intent(in) :: order
character(1en=80), intent(in) :: name, nameF06
integer, intent(in) :: FOOflag
integer, intent(out) :: ferror
integer, intent(inout) 1 otry
CONTENTS:

varfield = 0.0
ngdas = (gdasdrvyncold*gdasdrvynrold)

if ( masterproc ) then
nstep = get_nstep(lis’t)
endif
#if ( defined OPENDAP )
call MPI_BCAST(nstep,1,MPI_INTEGER,O0,MPI_COMM_WORLD,errorflag)
#endif
if ( nstep == 0 ) then
pdss = (/011,051,204,205,033,034,001,059,214,084,144,144, 011,011, 065/) !parameter
pds7 = (/002,002,000,000,010,010,000,000,000,000,010,2760,010,2760,000/) !htlev2
nforce = gdasdrvynmif
#if ( defined OPENDAP )
forcing_index = (/15,13,4,3,18,21,9,8,2,1,11,12,16,17,23/)

#endif
else
pds5 = (/ 011,051,204,205,033,034,001,059,214,084 /) !parameter
pds7 = (/ 002,002,000,000,010,010,000,000,000,000 /) !'htlev2

nforce = 10 ! for now
#if ( defined OPENDAP )

forcing_index = (/15,13,4,3,18,21,9,8,2,1/)
#endif
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endif

ferror = 1

errorflag = 0

endloop = 0O
allocate(1b(gdasdrvincold*gdasdrvynrold))
allocate (f (gdasdrvyncold*gdasdrvynrold))

do
if ( endloop == 1 ) exit
iv = iv+l
if ( (FOOflag > 0) .and. &
(iv==3.or.iv==4.or.iv==8.or.iv==9.or.iv==10) ) then
fname = nameF06
else
fname = name
end if
#if ( defined OPENDAP )
! print*,’DBG: retgdas -- fname = ’,fname

! inquire (file=fname, exist=file_exists)
! if ( .not. file_exists ) then
print*, ’MSG: retgdas -- Retrieving GDAS forcing file ’, &
trim(fname), ’ (’,iam,’)’
call system("opendap_scripts/getgdas.pl "//ciam//" "// &
trim(fname)//" "// &
cgdas_slat//" "//cgdas_nlat//" "// &
cgdas_wlon//" "//cgdas_elon)

! call perror("ERR: retgdas --")

! endif
open(unit=10,file=fname,access=’sequential’,form="unformatted’)
do j = 1, forcing_index(iv)-1

read(10) dummy
enddo
read(10) f2d
close(10)
gbret=0
! Now make things look like grib data
call twotoone(f2d,f,gdasdrvincold,gdasdrvnrold)
call get_kpds(kpds,iv)
lcall get_kgds(kgds)
call get_gridDesc(gridDesc)
if ( iv == 1 ) then
call set_1b(f,1lb,gdasdrvincold,gdasdrvnrold)
endif
#else
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inquire (file=fname, exist=file_exists)
if (file_exists) then

j=20

jpds = -1

jpds(5) = pdsb5(iv)
jpds(7) = pds7(iv)

call baopen(lugb,fname,iret)
if (iret==0) then
call getgb(lugb,lubi,ngdas,j,jpds, jgds,kf,k,kpds,gridDesc,1b,f,gbret)
else
gbret = 99
endif
call baclose(lugb,jret)
else
ferror = 0
deallocate(f)
deallocate(1lb)
return
endif
#endif

if (gbret==0) then
call interp_gdas(kpds,ngdas,f,1b,lis%d%gridDesc, &
lis_nc_working,lis_nr_working,varfield)
else
errorflag = 1
endif

if ( errorflag == 1 ) then
endloop =1
ferror = 0
else
do ¢ =1, lis_nc_working
do r = 1, lis_nr_working
if (gindex(c,r).ne. -1) then
if ( order == 1 ) then
glbdatal(iv,gindex(c,r))
else
glbdata2(iv,gindex(c,r))
end if
endif

varfield(c,r)

varfield(c,r)
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end do

end do

end if

if ( errorflag == 1 ) then
print *,

end if

’Could not find correct forcing parameter in file’ ,name

if ( iv == nforce ) endloop = 1

end do

deallocate(1b)
deallocate(f)

return

1.16.7 interp_gdas (Source File: retgdas.F90)

This subroutine interpolates a given GDAS field to the LIS domain. Special treatment for
some initialization fields. Code based on old ungribgdas.f

INTERFACE:

subroutine interp_gdas(kpds,ngdas,f,1lb,lis_gds,nc,nr, &
varfield)

USES:

use lisdrv_module, only : lis
use bilinear_interpMod, only : w110,w120,w210,w220,n110,n120,n210,n220,&
rlatO,rlon0

use conserv_interpMod, only : w113,wl123,w213,w223,n113,n123,n213,n223,rlat3,rlon3
use gdasdomain_module, only : mi

CONTENTS:

| Setting interpolation options (ip=0,bilinear)

! (km=1, one parameter, ibi=1,use undefined bitmap

! (needed for soil moisture and temperature only)

! Use budget bilinear (ip=3) for precip forcing fields

mo = nc*nr
if (kpds(5)==59

ip=3

ipopt(1)=-1
ipopt (2)=-1

km=1

ibi=1
else

ip=0

.0r.

kpds(5)==214) then
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do i=1,20
ipopt (i)=0
enddo
km=1
ibi=1
endif

if (lisYfinterp.eq.1) then
call bilinear_interp(lis_gds,ibi,1lb,f,ibo,lo,1isld,mi,mo,&
rlat0, rlon0O,w110,w120,w210,w220,n110,n120,n210,n220,iret)
elseif (lis¥%f)interp.eq.2) then
if (kpds(5)==59 .or. kpds(5)==214)then
call conserv_interp(lis_gds,ibi,1lb,f,ibo,lo,lisld,mi,mo, &
rlat3,rlon3,w113,w123,w213,w223,n113,n123,n213,n223,iret)
else
call bilinear_interp(lis_gds,ibi,1lb,f,ibo,lo,1lisld,mi,mo,&
rlatO, rlon0,w110,w120,w210,w220,n110,n120,n210,n220,iret)
endif
endif
Create 2D array for main program. Also define a "soil" mask
due to different geography between GDAS & LDAS. For LDAS land
points not included in GDAS geography dataset only.
count = 0O
do j =1, nr
do i =1, nc
varfield(i,j) = lisld(i+count)
enddo
count = count + nc
enddo
if (kpds(5) .eq.1) then
open(232, file=’forcingl.bin’,form="unformatted’)
write(232) varfield
close(232)
endif

Save air tempertaure interpolated field for later use in
initialization of soil temp where geography differs
between GDAS and LDAS

91
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I if (kpds(5) .eq. 11 .and. kpds(6) .eq. 105) then

! do i =1, nc

! do j =1, nr

! geogtemp(i,j) = varfield(i,j)

! enddo

! enddo

I endif

1.16.8 time_interp_gdas (Source File: time_interp_gdas.F90)

Opens, reads, and interpolates GDAS forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.

1.17 Core Functions of time_interp_gdas

zterp Performs zenith angle-based temporal interpolation

REVISION HISTORY:

1
25
11

27

30
17
13

5

INTERFACE:

Oct
Oct
Apr

Apr

Nov
Apr
Aug
Nov

1999:
1999:
2000:

2000:

2000:
2001:
2001:
2001:

Jared Entin; Initial code

Jared Entin; Significant F90 Revision

Brian Cosgrove; Fixed name construction error

in Subroutine ETAGHRFILE

Brian Cosgrove; Added correction for use of old shortwave
data with opposite sign convention from recent shortwave data.
Added capability to use time averaged shortwave & longwave data
Altered times which are passed into ZTERP--used to be GMT1
and GMT2, now they are LDAS),ETATIME1 and LDAS),ETATIME2

Jon Radakovich; Initial code based on geteta.f

Jon Gottschalck; A few changes to allow model init.

Urszula Jambor; Introduced missing data replacement.

Urszula Jambor; Reset tiny negative SW values to zero.

subroutine time_interp_gdas()

USES:

use
use
use
use
use
use

lisdrv_module, only :lis, grid
baseforcing_module, only: glbdatal, glbdata2
time_manager

grid_spmdMod

spmdMod
gdasdomain_module, only : gdasdrv
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CONTENTS:

if (masterproc) then
if (get_nstep(lis)kt) .eq. 0) then
lis¥%f%nforce = gdasdrvjnmif
else
lis%f¥nforce = 1lisfYnf
endif
endif
#if (defined SPMD)
call MPI_BCAST(gdasdrvygdastimel,1,MPI_REALS,0, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(gdasdrv%gdastimeQ,1,MPI_REAL8,0, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(lis%t%time,1,MPI_REAL8,0, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(lis%t%gmt,1,MPI_REAL,0, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(1lis%f/nforce,1,MPI_INTEGER,O0, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(1is%f%F00_flag,1,MPI_INTEGER,O, &
MPI_COMM_WORLD,ier)
call MPI_BCAST(1is%f%F06_flag,1,MPI_INTEGER,O, &
MPI_COMM_WORLD,ier)
#endif
btime=gdasdrvigdastimel
call time2date(btime,bdoy,gmtl,byr,bmo,bda,bhr,bmn)
btime=gdasdrvgdastime2
call time2date(btime,bdoy,gmt2,byr,bmo,bda,bhr,bmn)

wtl = (gdasdrvigdastime2-1list¥%time) / &
(gdasdrvigdastime2-gdasdrvigdastimel)
wt2 = 1.0 - wtl

WRITE(*,’ (1X,A,3(A,F8.3))’) "J---TIME_INTERP_GDAS",&
" BTIME=",GMT1," ETIME=",GMT2," MTIME=",6lis%tlgmt

do f=1,lisf/nforce
if ( f == 3 ) then !shortwave
do ¢ =1, gdi(iam)

zdoy = lisYt%doy

! print*, ’f0,f6’,1is¥%f)F00_flag,lis¥%f)F06_flag

! call zterp( 0, grid(c)i¥lat, grid(c)%lon, gmtl, gmt2, & !SARAH
call zterp( 1, grid(c)i¥lat, grid(c)%lon, gmtl, gmt2, & !'HELIN

lis%t%gmt,zdoy,zwl,zw2,czb,cze,czm,lis)
if( c===cl) &
WRITE(*,’ (1X,A,3(A,F8.3))’) "J---TIME_INTERP_GDAS",&
" CZB =",czb," CZE =",cze," CZIM =",czm
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! grid(c)¥%forcing(f) = zwl * glbdata2(f,c) !SARAH
grid(c)%forcing(f) = zwl * glbdatal(f,c) + zw2 * glbdata2(f,c) !'HELIN

! if (c==200) print*, c,grid(c)%forcing(f),glbdata2(f,c),zwl

if (grid(c)%forcing(f) < 0) then
print *, ’2 warning!!! SW radiation is negative!!’
print *, ’sw=’, grid(c)%forcing(f), ’... negative’
print *, ’gdas2=’, glbdata2(f,c)
call endrun

end if

if (grid(c)%forcing(f).gt.1367) then
! print*, ’in this high block..’,c,f,grid(c)%forcing(f)
grid(c)kforcing(f)=glbdata2(f,c)
endif
! print*, c, grid(c)%forcing(f),glbdata2(f,c)

end do
! else if ( (f==4) .or. (f==10) ) then !SARAH’S LWDN IS AVERAGE
else if ( £==10 ) then 'HELIN’S LWDN IS INSTANTANEOUS

do c = 1, gdi(iam)
if ( lisY%f)FO0_flag==1 ) then
grid(c)%forcing(f)=2*glbdata2(f,c) -glbdatal(f,c)
else
grid(c)%forcing(f) = glbdata2(f,c)
end if
end do

else if ( (£==8) .or. (f==9 ) ) then
do ¢ =1, gdi(iam)
! if ( lisY%f%F00_flag == 1) then
! if (2*glbdata2(f,c) >= glbdatal(f,c)) then
! grid(c)¥%forcing(f)=2xglbdata2(f,c)-glbdatal(f,c)

! else
! grid(c)¥%forcing(f) = 0.0
! end if
! else
! grid(c)%forcing(f) = glbdata2(f,c)
! end if
grid(c)%forcing(f) = glbdatal(f,c) !jesse 20040404 for Helin’s forcing
end do
else

do ¢ = 1, gdi(iam)
grid(c)%forcing(f) = wtl * glbdatal(f,c) + &
wt2 *glbdata2(f,c)
end do
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end if
1J- ON SCREEN OUTPUT, JESSE 20040505

IF ( F==1 ) then

WRITE(*,’ (1X,A,A,18,2(A,F8.3))’) "J---TIME_INTERP_GDAS",&
" GDI =",gdi(iam),&
" LAT1 =",grid(1)%lat, " LAT2 =",grid(gdi(iam))%lat

WRITE(*,’ (1X,A,A,I8,2(A,F8.3))’) "J---TIME_INTERP_GDAS",&
" GDI =",gdi(iam),&

" LON1 =",grid(1)%lon, " LON2 =",grid(gdi(iam))%lon
WRITE(*,’ (1X,A,A,I8,2(A,F8.3))’) "J---TIME_INTERP_GDAS",&

" GRID =",cl1,&

" LAT =",grid(cl)%lat, " LON =",grid(cl)%lon

ENDIF

WRITE(*,’ (1X,A,3(A,F8.3))’) "J---TIME_INTERP_GDAS",&
" SWDN1=",glbdatal(f,cl)," SWDN2=",6glbdata2(f,cl),&
" SWDN =",grid(cl)%forcing(f)

WRITE(*,’ (1X,A,3(A,F8.3))’) "J---TIME_INTERP_GDAS",&
" LWDN1=",glbdatal(f,cl)," LWDN2=",6glbdata2(f,cl),&
" LWDN =",grid(cl)%forcing(f)

WRITE(*,’ (1X,A,3(A,F8.3))’) "J---TIME_INTERP_GDAS",&
" PRAT1=",glbdatal(f,c1)*1000000. ,&
" PRAT2=",glbdata2(f,c1)*1000000. ,&
" PRAT =",grid(c1)%forcing(£)*1000000.
1J-

end do
return

1.18 Fortran: Module Interface geosdomain module.F90 (Source File:

geosdomain_module.F90)

Contains routines and variables that define the native domain for GEOS model forcing.

INTERFACE:
module geosdomain_module
USES:

use geosdrv_module

ARGUMENTS:
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type (geosdrvdec) :: geosdrv
integer :: mi
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1.18.1 defnatgeos.F90 (Source File: geosdomain module.F90)

Defines the gridDesc array describing the native forcing resolution for GEOS data.

REVISION HISTORY:

11Dec2003: Sujay Kumar; Initial Specification

INTERFACE:
subroutine defnatgeos(gridDesci)
USES:

use lisdrv_module, only: lis
use time_manager, only : date2time
implicit none

CONTENTS:

call readgeoscrd(geosdrv,gridDesci)
mi = geosdrv/ncold*geosdrvinrold
yrl = 2002 !grid update time

mol = 10

dal = 01

hrl = 0; mnl = 0; ss1 =0

call date2time(geosdrvigriduptime,updoy,upgmt,yrl,mol,dal,hrl,mnl,ssl)

geosdrvygridchange = .true.

1.19 Fortran: Module Interface geosdrv_module.F90 (Source File: geos-

drv_module.F90)

Module containing runtime specific GEOS variables

REVISION HISTORY:

11 Dec 2003; Sujay Kumar, Initial Version

INTERFACE:
module geosdrv_module

ARGUMENTS:
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type geosdrvdec
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integer :: ncold, nrold 'AWIPS 212 dimensions
integer :: nmif

character*40 :: geosdir 'GEOS Forcing Directory
real*8 :: geostimel,geostime2

real*8 :: griduptime

logical :: gridchange

end type geosdrvdec

1.20 Fortran: Module Interface geosopendap_module.F90 (Source File:
geosopendap_module.F90)

This module contains routines needed to initialize and control variables required for the
execution of GDS-based 1/0O specfific to GEOS forcing routines

REVISION HISTORY:

10 Jul 2003; James Geiger

Initial Specification

22 Dec 2003; Sujay Kumar Separted geos specific routines from the main

module

INTERFACE:

module geosopendap_module

#if ( defined OPENDAP )
USES:

use geosdomain_module,
ESMF_TimeMgmtMod
lisdrv_module,
grid_spmdMod,
tile_spmdMod,
spmdMod

opendap_module,

use
use
use
use
use
use

implicit none
type (esmf_date), save
integer
integer
integer
integer

real

real
characterx4
characterx*4
integer
integer

only : geosdrv

only : lis, grid, gindex

only : gdi, gdisp

only : di_array

only : opendap_data_prefix, ciam

:: geos_ref_date !Reference date for GEOS forcing data
:: geos_slat ISouthern latitude boundary for each subdomain (for
: geos_nlat INorthern latitude boundary for each subdomain (for

:: geos_nc INumber of columns for each subdomain (for GEOS)
: geos_nr INumber of rows for each subdomain (for GEOS)
input_slat ISouthern latitude boundary for the native domain

input_nlat

cgeos_slat

cgeos_nlat
:: grid_offset
:: fnroffset

INorthern latitude boundary for the native domain
Icharacter representation of geos$_-$slat
Icharacter representation of geos$_-$nlat

IGlobal to local grid mapping offset
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contains

WL 7777777777777777777777/7777777777777/7777777/777777777
\mbox{}\hrulefill\

\subsubsection{opendap\_geos\_init (Source File: geosopendap\_module.F90)}

Initializes the GEOS-GDS variables

\bigskip{\sf INTERFACE:}
\begin{verbatim} subroutine opendap_geos_init()

CONTENTS:

call init_geos_vars()
call reset_geos_filepaths()

1.20.1 reset_geos_filepaths (Source File: geosopendap_module.F90)
Resets input data filenames for GEOS forcing for execution through GDS
INTERFACE:

subroutine reset_geos_filepaths()
CONTENTS:

geosdrvy,geosdir = trim(opendap_data_prefix)//’/’// &
trim(adjustl(ciam))//’/’//geosdrvigeosdir

1.20.2 init_geos_vars (Source File: geosopendap_module.F90)

Computes domain decomposition for native as well as interpolated domains for input GEOS
forcing

INTERFACE:
subroutine init_geos_vars()
CONTENTS:

if (1is%d%gridDesc(9) .eq. 0.01) then
domain = 8

elseif (1is%d%gridDesc(9).eq.0.05) then
domain = 7
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elseif (lis)d¥%gridDesc(9) .eq. 0.125) then
domain = 6
elseif (1isYdlgridDesc(9) .eq. 0.25) then
domain = 5
elseif (1isYdlgridDesc(9) .eq. 0.50) then
domain = 4
elseif (1isYdlgridDesc(9) .eq. 1.0) then
domain = 3
elseif ((1is¥%d%gridDesc(9) .eq. 2) .and. &
(1isY%d%gridDesc(10) .eq. 2.5)) then
domain = 2
endif
select case (domain)
case(1)
print*,’Error! Cannot handle nldas.’
stop 999
case(2)
print*,’Error! Cannot handle 2x2.5.°
stop 999
case(3) ! 1 deg
res = 1000
center = 500
bottom = -59500
case(4) ! 1/2 deg
res = 500
center = 750
bottom = -59750
case(b) ! 1/4 deg
res = 250
center = 875
bottom = -59875
case(6) ! 5km
res = 50
center = 975
bottom = -59975
case(7) ! Bkm
res = 50
center = 975
bottom = -59975
case(8) ! 1lkm

res = 10
center = 995
bottom = -59995

case DEFAULT
print*, "Select domain size (1,2,3,4,5,6,7,8)"
stop 999

end select
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call set_geos_lat(geos_slat,geos_nlat,input_slat,input_nlat)
lis)d/ngrid = gdi(iam)
lis%d%nch = di_array(iam)
geos_nc = 360
geos_nr = ( geos_nlat - geos_slat + 1 )
fnroffset = geos_slat - 1
grid_offset = tile(1)%index-1
write(cgeos_slat, ’(i4)’) geos_slat
write(cgeos_nlat, ’(i4)’) geos_nlat
print*,’DBG: geos_init geos_slat’, geos_slat, ’ (’, iam, ’)°
print*,’DBG: geos_init geos_nlat’, geos_nlat, ’ (’, iam, ’)’
print*,’DBG: geos_init ngrid’, lisyd¥%ngrid, °> (’, iam, ’)’
print*,’DBG: geos_init glbngrid’, lisyd%glbngrid, > (°, iam, ’)’
print*,’DBG: geos_init ncold’, geosdrvyncold, ’> (°, iam, ’)°
print*,’DBG: geos_init nrold’, geosdrvinrold, ’> (°, iam, ’)’
print*,’DBG: geos_init 1nc’, lis%d%lnc, ’> (’, iam, ’)’
print*,’DBG: geos_init 1nr’, lis%d%lnr, ’> (’, iam, ’)’
print*,’DBG: geos_init fnroffset’, fnroffset, °’ (’, iam, ’)’
print*,’DBG: geos_init grid_offset’, grid_offset, ’ (’, iam, ’)’
print*,’DBG: geos_init cgeos_slat ’, cgeos_slat, ’ (’, iam, ’)’
print*,’DBG: geos_init cgeos_nlat ’, cgeos_nlat, ’ (’, iam, ’)’
print*,’DBG: geos_init geos_nc’, geos_nc, ’ (’, iam, ’)°
print*,’DBG: geos_init geos_nr’, geos_nr, ’ (’, iam, ’)’
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1.20.3 def_kgds (Source File: geosopendap_module.F90)
Initializes the kgds array for GEOS-GDS runs.

INTERFACE:

subroutine def_kgds(kgdsi)

CONTENTS:
kgdsi(1) =0
kgdsi(2) = geos_nc
kgdsi(3) = geos_nr
kgdsi(4) = input_slat
kgdsi(7) = input_nlat
kgdsi(5) = -180000
kgdsi(6) = 128
kgdsi(8) = 179000
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kgdsi(9) = 1000

kgdsi(10) = 1000

kgdsi(20) = 255
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1.20.4 def_gridDesc (Source File

: geosopendap_module.F90)

Initializes the grid description array for GEOS-GDS runs.

INTERFACE:

subroutine def_gridDesc(gridDesci)

CONTENTS:

gridDesci(1) =
gridDesci(2) =
gridDesci(3) =
gridDesci(4) =
gridDesci(5) =
gridDesci(7) =
gridDesci(8) =
gridDesci(6) =
gridDesci(9) =
gridDesci(10)

gridDesci(20) =

0
geos_nc
geos_nr
input_slat
-180.000
input_nlat
179.000
128
1.000
1.000
255

geosdrvyncold
geosdrvynrold
-90.000

90.000

1.20.5 init_geos_ref_date (Source File: geosopendap_module.F90)

Initializes the reference date for GEOS forcing data

INTERFACE:

subroutine init_geos_ref_date()

CONTENTS:

geos_ref_date =

esmf_dateinit(esmf_no_leap, ref_ymd, ref_tod, rc)

1.20.6 get_geos_index (Source File: geosopendap _module.F90)

Computes the time-based index for GEOS forcing data

INTERFACE:
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function get_geos_index(offset)
implicit none

INPUT PARAMETERS:
integer, intent(in) :: offset ! offset from current date in hours
CONTENTS:
if ( ref_data_uninit ) then
print*,’DBG: get_geos_index -- initializing ref date’,’ (’, iam, ’)’
call init_geos_ref_date()
ref_data_uninit = .false.
endif

ymd = ( lisyt%yr * 10000 ) + ( lis%t¥%mo * 100 ) + lisYtlda
tod = ( lis%t%hr * 3600 ) + ( lisyt¥mn * 60 ) + lisYt¥ss
current_date = esmf_dateinit(esmf_no_leap, ymd, tod, rc)

diff = esmf_timeinit()
call esmf_datediff (current_date, geos_ref_date, diff, islater, rc)
call esmf_timeget(diff, ndays, nsecs, rc)

get_geos_index = ( (ndays * 24) + (nsecs / 3600) + offset ) / 3 + 1
print*,’DBG: get_geos_index -- get_geos_index = ’, get_geos_index, &
) (;, ia.m, ));

1.20.7 set_geos_lat (Source File: geosopendap_module.F90)
Computes the latitudes of the decomposed domain for GEOS forcing data

INTERFACE:

subroutine set_geos_lat(slat, nlat, islat, inlat)
implicit none

OUTPUT PARAMETERS:
integer, intent(out) :: slat, nlat
real, intent(out) :: islat, inlat
CONTENTS:

print*, ’DBG: set_geos_lat -- grid(1)%lat’, grid(1)%lat,’ (°, iam, ’)’
lat = grid(1)%lat
if ( lat < 0.0 ) then

slat = int(lat) - 1 ! E.g. map -54.5 \to -55
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else

slat = int(lat) ! E.g. map 40.5 \to 40

endif
if ( slat < -90 ) then

print*, ’ERR: set_geos_lat -- Setting slat =

J (7, iam’ )))
slat = -90
endif

print*, ’DBG: set_geos_lat -- grid(gdi(iam))’, &
gdi(iam), grid(gdi(iam))%lat,’ (’, iam, ’)’

lat = grid(gdi(iam))ilat
if ( lat < 0.0 ) then

nlat = int(lat) ! E.g. map -10.5 \to -10

else

nlat = int(lat) + 1 ! E.g. map 10.5 \to 11

endif
if ( nlat > 90 ) then

print*, ’ERR: set_geos_lat -- Setting nlat = 90’, &

J (7, iam, ))J
nlat = 90
endif

slat = slat + 90 + 1 ! map [-90,90] \to [1,181]
nlat = nlat + 90 + 1 ! map [-90,90] \to [1,181]
slat = 1

nlat = 181

lislat = -90000

linlat = 90000

islat = -90.000

inlat = 90.000
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1.20.8 getgeos.F90 (Source File: getgeos.F90)

Opens, reads, and interpolates GEOS forcing.
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TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.

1.21 Core Functions of getgeos
tick Determines GEOS data times

geosfile Puts together appropriate file name for 3 hour intervals

readgeos Interpolates GEOS data to LDAS grid

REVISION HISTORY:

1 Oct 1999: Jared Entin; Initial code
25 Oct 1999: Jared Entin; Significant F90 Revision
11 Apr 2000: Brian Cosgrove; Fixed name construction error
in Subroutine ETAGHRFILE
27 Apr 2000: Brian Cosgrove; Added correction for use of old shortwave

data with opposite sign convention from recent shortwave data.
Added capability to use time averaged shortwave & longwave data

Altered times which are passed into ZTERP--used to be GMT1
and GMT2, now they are LDAS),ETATIME1 and LDAS),ETATIME2
30 Nov 2000: Jon Radakovich; Initial code based on geteta.f
17 Apr 2001: Jon Gottschalck; A few changes to allow model init.
13 Aug 2001: Urszula Jambor; Introduced missing data replacement.
5 Nov 2001: Urszula Jambor; Reset tiny negative SW values to zero.

INTERFACE:
subroutine getgeos()
USES:

use lisdrv_module, only : lis

use time_manager

use spmdMod

use tile_spmdMod

use baseforcing module, only: glbdatal,glbdata2

use geosdomain_module, only : geosdrv

use bilinear_interpMod, only : bilinear_interp_input

use conserv_interpMod, only : conserv_interp_input

use lis_indices_module, only : lis_nc_working, lis_nr_working

CONTENTS:

if ( masterproc ) then
nstep = get_nstep(lis%t)
endif
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#if ( defined OPENDAP )
call MPI_BCAST(nstep,1,MPI_INTEGER,O,MPI_COMM_WORLD,ierr)
#endif

if ( nstep .eq. 0) then
nforce = geosdrv)nmif
else
nforce = lis¥f¥nf
endif
lis%f%findtime1=0
lis%f%findtime2=0
movetime=0

| Determine Required GEOS Data Times
! (The previous hour & the future hour)

yri=listhyr ITime now
mol=1lis%t%mo

dail=1is%t%da

hri=1is¥tihr

mni=1is%t%mn

ss1=0

ts1=0

call tick(timenow,doyl,gmtl,yrl,mol,dal,hrl,mnl,ssl,tsl)

yri=lisYthyr !Previous Hour

mol=1is%t%mo

dal=lis%t%da

hr1=3*((1lis%t%hr)/3)

mnl1=0

ss1=0

ts1=0

call tick(timel,doyl,gmtl,yrl,mol,dal,hrl,mnl,ssl,tsl)

yr2=lis/thyr INext Hour
mo2=1is%t%mo

da2=1lis%t%da
hr2=3*((1lis%t%hr)/3)

mn2=0

ss2=0

ts2=3*%60%60

call tick(time2,doy2,gmt2,yr2,mo2,da2,hr2,mn2,ss2,ts2)
if (timenow.gt.geosdrvygeostime2) then
movetime=1
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lis)f%findtime2=1
endif

if ( nstep.eq.0 .or. nstep.eq.l .or.lis)fl)rstflag.eq.1l ) then
lis%f%findtimel=1
lisf%findtime2=1
glbdatal = 0O
glbdata2 = 0
movetime=0
lisy)f/rstflag = 0

endif
lisyfishortflag=2 'Time averaged SW
lis%f%longflag=2 'Time averaged LW

if (timel>geosdrvigriduptime.and.geosdrvygridchange) then
print*, ’Time change..., Switching to GEO0S4’
geosdrvyncold = 288

gridDesci = 0O
gridDesci(1) = 0
gridDesci(2) = geosdrvncold
gridDesci(3) = geosdrvynrold
gridDesci(4) = -90.000
gridDesci(7) = 90.000
gridDesci(5) = -180.000
gridDesci(6) = 128
gridDesci(8) = 179.000
gridDesci(9) = 1.000
gridDesci(10) = 1.000
gridDesci(20) = 255
if (lis%f/interp .eq.1) then
call bilinear_interp_input(gridDesci,lis%dlgridDesc,lis_nc_working*lis_nr_working)
elseif (lis%f%interp.eq.2) then
call bilinear_interp_input(gridDesci,lis’d%gridDesc,lis_nc_working*lis_nr_working)
call conserv_interp_input(gridDesci,lis¥dlgridDesc,lis_nc_working*lis_nr_working)
endif
geosdrvygridchange = .false.

if ( lisY%flecor == 1 ) then
lis%f%gridchange = 1
elevfile = lisyplelevfile
c = index(elevfile,"geos3")
fpartl = elevfile(1:c+3)
fpart2 = elevfile(c+5:40)
lisYplhelevfile = trim(fpartl) // "4" // trim(fpart2)
print*, ’Use newer elevation difference file: ’, lislplelevfile
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print*, ’Transitioned from GEOS3 to GEOS4 grid dimensioms.’
call get_geos4_diff ()
endif
endif

if (lis)f)%findtimel==1) then
order=1
ferror = 0
try = 0
tsl -24x60%60
do
if ( ferror /= 0 ) then
exit

end if

try = try+l

call geosfile(name,geosdrvygeosdir,yrl,mol,dal,hrl,geosdrvincold)
call readgeos(order,name,listitscount,ferror)

if ( ferror == 1 ) then

else

call tick(dumbtimel,doyl,gmtl,yrl,mol,dal,hrl,mnl,ssl,tsl)
end if
if ( try > ndays ) then
print *, ’ERROR: GEOS data gap exceeds 10 days on file 1’
call endrun
end if
end do
endif
if (movetime.eq.1) then
geosdrvy,geostimel=geosdrvi,geostime?2
lis¥%f/findtime2=1
do f=1,nforce
do c=1,lis%d%ngrid
glbdatal(f,c)=glbdata2(f,c)
enddo
enddo
endif
if(lis¥%f/findtime2.eq.1) then
order=2
ferror = 0
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try = 0
ts2 -24*60*60
do
if ( ferror /= 0 ) exit
try = try+1
call geosfile(name,geosdrvy,geosdir,yr2,mo2,da2,hr2,geosdrvyncold)
call readgeos(order,name,lis’t)itscount,ferror)
if ( ferror == 1 ) then

else

call tick(dumbtime2,doy2,gmt2,yr2,mo2,da2,hr2,mn2,ss2,ts2)

end if

if ( try > ndays ) then
print *, ’ERROR: GEOS data gap exceeds 10 days on file 2’
call endrun

end if

end do
endif

84 format(’now’,i4,4i3,2x,’pvt ’,a22,’ nxt ’,a22)

I if ((lis%f%gridchange==1).and. (geosdrv/ncold==288)) then
! lis¥%f%gridchange=0

I endif

return

1.21.1 geosfile (Source File: getgeos.F90)
This subroutine puts together GEOS file name

INTERFACE:

subroutine geosfile(name,geosdir,yr,mo,da,hr,ncold)

implicit none

INPUT PARAMETERS:
character*40, intent(in) :: geosdir
integer, intent(in) :: yr,mo,da,hr,ncold

OUTPUT PARAMETERS:
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character*80, intent(out) :: name

CONTENTS:

| Make variables for the time used to create the file
! We don’t want these variables being passed out

uyr=yr
umo=mo
uda=da
uhr = 3*%(hr/3) !hour needs to be a multiple of 3 hours

I Determine initcode for the hour of the forecast file
I' If the time is 12 or later the file is time stamped
! with the next day. So check for that first

if (uhr<3)then
initcode = 00’
elseif (uhr<6)then
initcode = 03’
elseif (uhr<9)then
initcode = ’06’
elseif (uhr<12)then
initcode = ’09’
elseif (uhr<15)then
initcode = ’12’
elseif (uhr<18)then
initcode = ’15’
elseif (uhr<21)then
initcode = ’18’
elseif (uhr<24)then
initcode = ’21°
endif

write (UNIT=temp,FMT="(A40)’) geosdir
read (UNIT=temp,FMT="(80A1)’) (fbase(i),i=1,80)

write (UNIT=temp,FMT=’(al,i4,i2,al)’) ’/’,uyr,umo,’/’
read (UNIT=temp,FMT="(8A1)’) fdir
do i=1,8
if (fdir(i).eq.(’ ’)) fdir(i)=’0’
enddo

write (UNIT=temp,FMT="(i4,i2,i2,a2)’) uyr,umo,uda,initcode
read (UNIT=temp,FMT=’(10A1)’) ftime
do i=1,10

if(ftime(i).eq.(’ ?)) ftime(i)=’0’
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enddo

if (ncold==360) then

write (UNIT=temp,FMT="(A8)’) ’.GE0S323’

read (UNIT=temp,FMT="(80A1)’) (fsubs(i),i=1,8)
else

write (UNIT=temp,FMT="(A6)’) ’.GE0S4’

read (UNIT=temp,FMT=’(80A1)’) (fsubs(i),i=1,6)
endif
c=0
do i=1,80

if (fbase(i).eq.(’ ’).and.c.eq.0) c=i-1
enddo

if (ncold==360) then
write (UNIT=temp,FMT=’(80al)’) (fbase(i),i=1,c),(fdir(i),i=1,8), &
(ftime(i),i=1,10), (fsubs(i),i=1,8)
else
write (UNIT=temp,FMT=’(80al)’) (fbase(i),i=1,c),(fdir(i),i=1,8), &
(ftime(i),i=1,10), (fsubs(i),i=1,6)
endif

read (UNIT=temp, FMT=’(a80)’) name
return

1.21.2 readgeoscrd.F90 (Source File: readgeoscrd.F90)
Routine to read GEOS specific parameters from the card file.
REVISION HISTORY:
11 Dec 2003; Sujay Kumar, Initial Code
INTERFACE:
subroutine readgeoscrd(geosdrv,gridDesci)
USES:

use geosdrv_module
#if ( defined OPENDAP )
use geosopendap_module, only : opendap_geos_init, &
def_gridDesc
#endif

CONTENTS:

open(11,file=’lis.crd’,form=’formatted’,status=’0ld’)
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read(unit=11,NML=geos)

print*,’Using GEOS forcing’

print*, ’GEOS forcing directory :’,geosdrv/GEOSDIR
geosdrvygeostimel = 3000.0

geosdrvi,geostime2 = 0.0

#if ( defined OPENDAP )
call opendap_geos_init()

! call def_gridDesc(gridDesci)

#endif

#if (! defined OPENDAP) || ( defined OPENDAP )
gridDesci(1) = 0
gridDesci(2) = geosdrvncold
gridDesci(3) = geosdrv/nrold
gridDesci(4) = -90.000
gridDesci(5) = -180.000
gridDesci(7) = 90.000
gridDesci(8) = 179.000
gridDesci(6) = 128
gridDesci(9) = 1.000
gridDesci(10) = 1.000
gridDesci(20) = 255

#endif

close(11)
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1.21.3 readgeos.F90 (Source File: readgeos.F90)
Reads in GEOS data and performs interpolation to the LDAS domain.

1.22 Core Functions of readgeos
bilinear_interp Interpolates GEOS data to LDAS grid using bilinear interpolation

GEOS FORCING VARIABLES (unless noted, fields are 3-hr upstream averaged):
. T 2m Temperature interpolated to 2 metres [K]

q 2m Instantaneous specific humidity interpolated to 2 metres[kg/kg]

radswg Downward shortwave flux at the ground [W/m?]

lwgdwn Downward longwave radiation at the ground [W/m?]

u 10m Instantaneous zonal wind interpolated to 10 metres [m/s]

v 10m Instantaneous meridional wind interpolated to 10 metres[m/s]

ps Instantaneous Surface Pressure [Pa]

preacc Total precipitation [mm/s]

. precon Convective precipatation [mm/s]

10. albedo Surface albedo (0-1)

© 0N G WD

REVISION HISTORY:
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1 Oct 1999: Jared Entin; Initial code
15 Oct 1999: Paul Houser; Significant F90 Revision
11 Apr 2000: Brian Cosgrove; Added read statements for forcing interpolation
17 Apr 2001: Jon Gottschalck; Added code to perform initialization of

Mosaic with GEOS forcing and new intp. scheme
14 Aug 2001: Urszula Jambor; Added ferror flag as a routine argument
07 Dec 2001: Urszula Jambor; Began used of LDAS$%$LDAS_GRIDDESC array

INTERFACE:
subroutine readgeos(order,name,tscount,ferror)
USES:

use lisdrv_module, only : lis

use spmdMod

use baseforcing_module, only: glbdatal, glbdata2

use bilinear_interpMod, only : w110,w120,w210,w220,&
n110,n120,n210,n220, &
rlatO,rlon0

use conserv_interpMod, only : wll13,w123,w213,w223,&
n113,n123,n213,n223,&
rlat3,rlon3

use geosdomain_module, only : geosdrv,mi

#if ( defined OPENDAP )
use tile_spmdMod
use geosopendap_module, only : geos_slat, geos_nlat, &
cgeos_slat, cgeos_nlat,&
geos_nr,geos_nc, &
get_geos_index
use opendap_module, only : ciam
#endif
use lisdrv_module, only : gindex ! LDAS non-model-specific 1-D variables
use lis_indices_module, only : lis_nc_working, lis_nr_working

CONTENTS:

#if ( defined OPENDAP )
integer :: nr_index, nc_index
integer :: geos_index
character*4 :: cgeos_index
real, allocatable :: debuggeosO(:,:)
real, allocatable :: debuggeosi(:,:)
integer :: ngridil
integer :: nmifl
integer :: ierr, status(MPI_STATUS_SIZE)
nr_index = geos_nr
nc_index = geos_nc
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#else
integer :: nr_index, nc_index
nr_index = geosdrvinrold
nc_index = geosdrv%ncold
#endif

allocate(tempvar (nc_index,nr_index,geosdrv/nmif), stat=ios)
call check_error(ios,’Error allocating tempvar.’,iam)

allocate(tempgeos(lis/%dlngrid,geosdrvynmif), stat=ios)
call check_error(ios,’Error allocating tempgeos.’,iam)

allocate(f (nc_index*nr_index), stat=ios)
call check_error(ios,’Error allocating f.’,iam)

allocate(go(lis_nc_working*lis_nr_working), stat=ios)
call check_error(ios,’Error allocating go.’,iam)

allocate(gmask(nc_index*nr_index), stat=ios)
call check_error(ios,’Error allocating gmask.’,iam)

allocate(1b(nc_index*nr_index), stat=ios)
call check_error(ios,’Error allocating 1b.’,iam)

allocate(lo(lis_nc_working*lis_nr_working), stat=ios)
call check_error(ios,’Error allocating lo.’,iam)

gmask = 0.0

ngeos = nc_index*nr_index

glis = lis_nc_working*lis_nr_working
ferror = 1

#if ( defined OPENDAP )
if ( order == 1 ) then
geos_index = get_geos_index(0)
else ! order ==
geos_index = get_geos_index(3)
endif
write(cgeos_index, ’(i4)’) geos_index

print*, ’MSG: readgeos -- Retrieving GEOS forcing file ’, &
trim(name), > (’,iam,’)’
call system("opendap_scripts/getgeos.pl "//ciam//" "“// &
trim(name)//" "// &
cgeos_index//" "//cgeos_slat//" "//cgeos_nlat)
#endif
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print*, ’MSG: readgeos -- Reading GEOS forcing file -’, &
trim(name), °> (’,iam,’)’

#if ( defined OPENDAP )
open(40,file=name,form="unformatted’,iostat=ios)

#else
I<kluge>
open(40,file=name,form="unformatted’,iostat=ios)
! open(40,file=name,form="unformatted’, &
! access="direct",recl=geosdrv/ncold*geosdrvinrold*4,iostat=ios)
I</kluge>
#endif
if ( ios /= 0 ) then
print*,’ERR: readgeos -- Error opening ’, &
trim(name),’. Stopping.’, ’ (°, iam,’)’
call endrun
endif

#if ( defined OPENDAP )

do i = 1,geosdrv)nmif

read (40, iostat=ioerror)tempvar(:,:,i)

enddo
#else
I<kluge>

read (40, iostat=ioerror)tempvar
' do i = 1,geosdrv)nmif
! read (40,rec=i,iostat=ioerror)tempvar(:,:,i)

! enddo
I</kluge>
#endif
if ( ioerror /= 0 ) then
print*,’ERR: readgeos -- Error reading ’, &
trim(name),’. ioerror = ’,iocerror,’. Stopping.’, ’ (’, iam,’)’
call endrun
else
print*, ’MSG: readgeos —-- Read GEOS forcing file -’, &
trim(name), ’ (’,iam,’)’
endif

! Finding number of forcing variables
I (13 if time step is O, otherwise the normal 10)

if (tscount .eq. 0) then
nforce = geosdrvynmif
else

nforce 10
endif

do v=1,nforce
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c=0
do i=1,nr_index 1i=1,1f%nrold
do j=1,nc_index !j=1,1f%ncold
c=c+1
f(c) = tempvar(j,i,v)
if (tscount .eq. O .and. order .eq. 1 &
.and. v .eq. 11) then
gmask(c) = f(c) ! Storing geos land mask for later use
endif
enddo
enddo

]
o

gridDesco
gridDesco = lis)dl%gridDesc
mo = lis_nc_working * lis_nr_working
if (v .eq. 8 .or. v .eq. 9) then

ibi = 1
else

ibi =1
endif

do i=1,ngeos
1b(i)=.true.
enddo

I Alter default bitmap prescribed above for
! surface parameters (soil wetness, snow)

if (v .eq. 12 .or. v .eq. 13) then
do i=1,ngeos
if (gmask(i)==100.0 .or. gmask(i)==101.0) then
1b(i)=.false.
else
1b(i)=.true.
endif
enddo
endif

do i=1,glis
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lo(i)=.true.
enddo

if (lis%f%interp.eq.1) then
call bilinear_interp(gridDesco,ibi,1b,f,ibo,lo,go,mi,mo, &
rlat0,rlon0,w110,w120,w210,w220,n110,n120,n210,n220,iret)
elseif (lis¥f)interp.eq.2) then
if(v.eq.8 .or. v.eq. 9) then
call conserv_interp(gridDesco,ibi,lb,f,ibo,lo,go,mi,mo,&
rlat3,rlon3,w113,w123,w213,w223,n113,n123,n213,n223,iret)
else
call bilinear_interp(gridDesco,ibi,1b,f,ibo,lo,go,mi,mo, &
rlat0,rlon0,w110,w120,w210,w220,n110,n120,n210,n220,iret)
endif
endif

I Convert data to original 3D array & a 2D array to
I £i11 in of missing points due to geography difference

count = 0
do j = 1, lis_nr_working 'j = 1, lis%d%nr
do i = 1, lis_nc_working 'i =1, lis%dinc

if(gindex(i,j) .ne. -1) then
tempgeos (gindex (i, j),v) = go(i+count)
endif
enddo
count = count + lis¥%d/lnc
enddo

do i = 1, lisY)d¥ngrid
if (tempgeos(i,v) >= 9.9e+14) then
tempgeos(i,v) = lisYdludef
endif
if (order.eq.1)then
glbdatal(v,i)=tempgeos(i,v)

else
glbdata2(v,i)=tempgeos(i,v)
endif
enddo 'i
enddo 'v
print*,’DBG: readgeos —-- Deallocating arrays’

deallocate(tempvar, stat=ios)
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call check_error(ios,’Error deallocating tempvar.’,iam)

deallocate(tempgeos, stat=ios)
call check_error(ios, ’Error deallocating tempgeos.’,iam)

deallocate(f, stat=ios)
call check_error(ios,’Error deallocating f.’,iam)

deallocate(go, stat=ios)
call check_error(ios,’Error deallocating go.’,iam)

deallocate(gmask, stat=ios)
call check_error(ios,’Error deallocating gmask.’,iam)

deallocate(1lb, stat=ios)
call check_error(ios,’Error deallocating 1b.’,iam)

deallocate(lo, stat=ios)
call check_error(ios,’Error deallocating lo.’,iam)

print*, ’MSG: readgeos -- Closing GEOS forcing file -’, &
trim(name), > (’,iam,’)’
close(40, iostat=ios)
if ( ios /= 0 ) then
print*,’ERR: readgeos -- Error closing ’, trim(name), &
. Stopping.’, ’ (’, iam, ’)’
call endrun
endif

print*,’DBG: readgeos -- leaving’, ’ (’, iam, ’)°

return

1.22.1 time_interp_geos.F90 (Source File: time_interp_geos.F90)

Opens, reads, and interpolates GEOS forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.

1.23 Core Functions of time_interp_geos

zterp Performs zenith angle-based temporal interpolation
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REVISION HISTORY:

1
25
11

27

30
17
13

5

INTERFACE:

Oct
Oct
Apr

Apr

Nov
Apr
Aug
Nov

1999:
1999:
2000:

2000:

2000:
2001:
2001:
2001:

Jared Entin; Initial code

Jared Entin; Significant F90 Revision

Brian Cosgrove; Fixed name construction error

in Subroutine ETA6HRFILE

Brian Cosgrove; Added correction for use of old shortwave
data with opposite sign convention from recent shortwave data.
Added capability to use time averaged shortwave & longwave data
Altered times which are passed into ZTERP--used to be GMT1
and GMT2, now they are LDAS),ETATIME1 and LDAS}.ETATIME2

Jon Radakovich; Initial code based on geteta.f

Jon Gottschalck; A few changes to allow model init.

Urszula Jambor; Introduced missing data replacement.

Urszula Jambor; Reset tiny negative SW values to zero.

subroutine time_interp_geos()

USES:

use
use
use
use
use
use

CONTENTS:

lisdrv_module, only : lis, grid
baseforcing_module, only : glbdatal, glbdata2

time_manager
grid_spmdMod
spmdMod
geosdomain_module, only :geosdrv

if (masterproc) then
if (get_nstep(lis¥%t) .eq. 0) then
lishf/nforce = lis)f/nmif

el

endif

#if (defined SPMD)

Sse

lis%fY%nforce = 1lisYf%nf
endif

call MPI_BCAST(geosdrvjgeostimel,1,MPI_REAL8,0, &
MPI_COMM_WORLD,ier)

MPI_BCAST (geosdrv,geostime2,1,MPI_REALS,0, &
MPI_COMM_WORLD,ier)
MPI_BCAST(1lis%f%nforce,1,MPI_INTEGER,0, &
MPI_COMM_WORLD,ier)

MPI_BCAST (1is%t%time,1,MPI_REALS,0, &
MPI_COMM_WORLD,ier)
MPI_BCAST(1lis%t%gmt,1,MPI_REAL,0, &
MPI_COMM_WORLD,ier)
MPI_BCAST(1is%f%shortflag,1,MPI_INTEGER,O, &

call

call

call

call

call
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MPI_COMM_WORLD,ier)

call MPI_BCAST(lis%f%longflag,1,MPI_INTEGER,O, &

MPI_COMM_WORLD, ier)

call MPI_BCAST(lis%f%rstflag,1,MPI_INTEGER,0, &

MPI_COMM_WORLD,ier)
#endif

btime=geosdrvi,geostimel

call time2date(btime,bdoy,gmtl,byr,bmo,bda,bhr,bmn)

btime=geosdrvy,geostime2

call time2date(btime,bdoy,gmt2,byr,bmo,bda,bhr,bmn)

wtl=(geosdrvjgeostime2-1lisyttime)/ &
(geosdrvigeostime2-geosdrvi,geostimel)
wt2=1.0-wt1l
do f=1,lis%f%nforce
if(f.eq.3) then
if (lis%f%shortflag.eq.2) then

do c=1,gdi(iam)
zdoy=1ist%doy
! print*, c, zdoy, grid(c)ilat, grid(c)%lon, &
! gmtl, gmt2, lisytlgmt
call zterp(0,grid(c)’lat,grid(c)¥%lon, &
gmtl,gmt2,listhgnt,zdoy, &
zwl,zw2,czb,cze,czm,lis)
grid(c)%forcing(f)=glbdata2(f,c)*zwl
if ((grid(c)%forcing(f) .ne.lis’d%udef).and. &
(grid(c)%forcing(f).1t.0) ) then
if (grid(c)¥%forcing(f) > -0.00001) then
grid(c)%forcing(f) = 0.0
else
print*,’ERR: time_interp_geos -- Stopping because ’, &
’forcing not udef but 1t0,°
print*,’ERR: time_interp_geos -- ’, &
’f,c,grid(c)%forcing(f) ,glbdata2(f,c)’, &
f,c,grid(c)%forcing(f) ,glbdata2(f,c), &
) (’,iam,’)’
call endrun
end if
endif

if (grid(c)%forcing(f).gt.1367) then
grid(c)kforcing(f)=glbdata2(f,c)
endif
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enddo
endif

else if(f.eq.8.0r.f.eq.9) then

do c=1,gdi(iam)
grid(c)¥%forcing(f)=glbdata2(f,c)
enddo

else if (f.eq.4) then
if (lishf%longflag.eq.1l) then

do c=1,gdi(iam)
grid(c)forcing(f)=glbdatal (f,c)*wtl+ &
glbdata2(f,c)*wt2
enddo
endif

if (lis%f%longflag.eq.2) then

do c=1,gdi(iam)
grid(c)¥forcing(f)=glbdata2(f,c)

enddo
endif

do c=1,gdi(iam)
grid(c)%forcing(f)=glbdatal(f,c)*wtl+ &
glbdata2(f,c)*wt2
enddo
endif
enddo
84 format(’now’,i4,4i3,2x,’pvt ’,a22,’ nxt ’,a22)

return

120
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1.23.1 getgswp.F90 (Source File: getgswp.F90)

Opens, reads, and interpolates GSWP forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.

1.24 Core Functions of getgswp
tick Determines GSWP data times

gswpfile Puts together appropriate file name for 3 hour intervals

readgswp Interpolates GSWP data to LDAS grid

REVISION HISTORY:
20Feb2004; Sujay Kumar; Initial Specification
INTERFACE:
subroutine getgswp()
USES:

use lisdrv_module, only : lis

use time_manager

use spmdMod

use tile_spmdMod

use baseforcing module, only: glbdatal,glbdata2
use gswpdomain_module, only : gswpdrv

CONTENTS:

if ( masterproc ) then
nstep = get_nstep(lis¥%t)
endif

if ( nstep .eq. 0) then
nforce = gswpdrv)nmif
else
nforce = lisf)nf
endif
lis¥%f/%findtime1=0
lis%f%findtime2=0
movetime=0
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| Determine Required GSWP Data Times
! (The previous hour & the future hour)

yri=lisYthyr ITime now
mol=1is%t%mo

dal=lis%t%da

hri1=1is¥%t%hr

mnl=1is%t%mn

ss1=0

ts1=0

call tick(timenow,doyl,gmtl,yrl,mol,dal,hrl,mnl,ssl,tsl)

yri=lis%thyr !Previous Hour

mol=1is%t%mo

dail=1is%t%da

hr1=3*((1lis%t%hr)/3)

mnl1=0

ss1=0

ts1=0

call tick(timel,doyl,gmtl,yrl,mol,dal,hrl,mnl,ssl,tsl)

yr2=1is¥thyr INext Hour
mo2=1is%t%mo

da2=1isYt%da
hr2=3*((1is%t%hr)/3)

mn2=0

ss2=0

ts2=3*%60%60

call tick(time2,doy2,gmt2,yr2,mo2,da2,hr2,mn2,ss2,ts2)
if (timenow.gt.gswpdrvygswptime2) then

movetime=1

lis¥%f%findtime2=1
endif

if ( nstep.eq.0 .or. nstep.eq.l .or.lis%flrstflag.eq.l ) then
lisyf/findtimel=1
lis%f%findtime2=1
glbdatal 0
glbdata2 = 0
movetime=0
lisYfhrstflag = 0

endif

if(lis¥%f%findtimel ==1) then
print*, ’reading timel data..’
order = 1
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call readgswp(order, yril,mol,dal,hrl)
gswpdrvygswptimel = timel
endif
if (movetime.eq.1) then
gswpdrvigswptimel=gswpdrvlgswptime?2
lis¥f/findtime2=1
do f=1,nforce
do c=1,lis%d%ngrid
glbdatal(f,c)=glbdata2(f,c)
enddo
enddo
endif
if(lis¥%f/%findtime2.eq.1) then
print*, ’reading time2 data..’
order=2
call readgswp(order, yr2,mo2,da2,hr2)
gswpdrvygswptime2 = time2
endif

end subroutine getgswp

\markboth{Left}{Source File: gswpdomain\_module.F90, Date: Fri Dec 17 15:19:59 EST 2004
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1.25 Fortran: Module Interface gswpdomain module.F90 (Source File:
gswpdomain_module.F90)

Contains routines and variables that define the native domain for GSWP model forcing.
INTERFACE:
module gswpdomain_module
USES:
use gswpdrv_module
ARGUMENTS:

type (gswpdrvdec) :: gswpdrv
integer :: mi

1.25.1 defnatgswp.F90 (Source File: gswpdomain_module.F90)

Defines the gridDesc array describing the native forcing resolution for GSWP data.

REVISION HISTORY:

11Dec2003: Sujay Kumar; Initial Specification

INTERFACE:
subroutine defnatgswp(gridDesci)
USES:

use lisdrv_module, only: lis
use time_manager, only : date2time
implicit none

CONTENTS:

! call readgswpcrd(gswpdrv,gridDesci)
mi = gswpdrvincold*gswpdrvinrold
gswpdrvygswptimel = 3000.0
gswpdrvigswptime2 = 0.0

1.26 Fortran: Module Interface gswpdrv_module.F90 (Source File: gsw-
pdrv_module.F90)

Module containing runtime specific GSWP variables

REVISION HISTORY:
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20Feb2004; Sujay Kumar, Initial Version

INTERFACE:
module gswpdrv_module
ARGUMENTS:

type gswpdrvdec
integer :: ncold, nrold 'AWIPS 212 dimensions
integer :: nmif
real*8 :: gswptimel,gswptime2
character*40 :: gswpdir !GEOS Forcing Directory
end type gswpdrvdec

1.26.1 readgswp.F90 (Source File: readgswp.F90)

Reads GSWP forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.

REVISION HISTORY:
20Feb2004; Sujay Kumar; Initial Specification
INTERFACE:
subroutine readgswp(order, yr,mo,da,hr)
USES:

use lisdrv_module, only : lis,gindex
use baseforcing_module, only: glbdatal,glbdata2
use gswp_module, only : getgswp_timeindex

1.26.2 time_interp gswp.F90 (Source File: time_interp_gswp.F90)

Opens, reads, and interpolates GSWP forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.
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1.27 Core Functions of time_interp_gswp

zterp Performs zenith angle-based temporal interpolation

REVISION HISTORY:
20Feb2004; Sujay Kumar : Initial Specification
INTERFACE:
subroutine time_interp_gswp()
USES:

use lisdrv_module, only : lis, grid

use baseforcing_module, only : glbdatal, glbdata2
use time_manager

use grid_spmdMod

use spmdMod

use gswpdomain_module, only :gswpdrv

CONTENTS:

if (masterproc) then
if (get_nstep(lis¥kt) .eq. O0) then
lis)f/nforce = lis)f)nmif
else
lis%f%nforce = lis)fnf
endif
endif

btime=gswpdrvygswptimel
call time2date(btime,bdoy,gmtl,byr,bmo,bda,bhr,bmn)
btime=gswpdrvigswptime2
call time2date(btime,bdoy,gmt2,byr,bmo,bda,bhr,bmn)

wtl=(gswpdrvigswptime2-lis¥titime)/ &
(gswpdrvigswptime2-gswpdrvigswptimel)
wt2=1.0-wtl

do f=1,lis%f%nforce
if(f.eq.3) then
if (liskf¥%shortflag.eq.2) then

do c=1,gdi(iam)
zdoy=1lis)thdoy
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call zterp(0,grid(c)%lat,grid(c)%lon, &
gmtl,gmt2,lis)tlgnt,zdoy, &
zwl,zw2,czb,cze,czm,lis)

grid(c)%forcing(f)=glbdata2(f,c)*zwl

if ((grid(c)%forcing(f) .ne.lis%d%udef).and. &
(grid(c)%forcing(f).1t.0) ) then
if (grid(c)%forcing(f) > -0.00001) then
grid(c)¥%forcing(f) = 0.0
else
print*,’ERR: time_interp_gswp -- Stopping because ’, &
’forcing not udef but 1tO0,°’
print*,’ERR: time_interp_gswp —— ’, &
’f,c,grid(c)%forcing(f),glbdata2(f,c)’, &
f,c,grid(c)%forcing(f),glbdata2(f,c), &
> (0 ,iam, )’
call endrun
end if
endif

if (grid(c)%forcing(f).gt.1367) then
grid(c)¥%forcing(f)=glbdata2(f,c)
endif
enddo
endif

else if(f.eq.8.0or.f.eq.9) then

do c=1,gdi(iam)
grid(c)%forcing(f)=glbdata2(f,c)
enddo

else if (f.eq.4) then
if (lis%f%longflag.eq.1) then

do c=1,gdi(iam)
grid(c)%forcing(f)=glbdatal (f,c)*wtl+ &
glbdata2(f,c)*wt2
enddo
endif

if (liskf%longflag.eq.2) then

! Got Time Averaged LW
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do c=1,gdi(iam)

grid(c)hforcing(f)=glbdata2(f,c)

enddo

endif

do c=1,gdi(iam)
grid(c)¥%forcing(f)=glbdatal (f,c)*wtl+ &

enddo
endif

enddo
84 format(’now’,i4,4i3,2x,’pvt ’,a22,’ nxt ’,a22)
return

glbdata2(f,c)*wt2

1.27.1 getnldas.F90 (Source File: getnldas.F90)

Opens, reads, and interpolates NCEP-LDAS forcing.
TIME1 = most recent past data TIME2 = most recent future data
The strategy for missing data is to backwards up to 10 days to get forcing at the same time

of day.

REVISION HISTORY:

1

15
20
27

18

27
07
04

Oct
Oct
Dec
Apr

May

Aug

Feb
Mar
Sep

1999:
1999:
1999:
2000:

2000:

2000:

2001:
2001:
2001:

Jared Entin; Initial code

Paul Houser; Significant F90 Revision

Paul Houser; Allow for Eta Data Overwrite by NCEP data
Brian Cosgrove; Turned zenith angle weighting back on.
Changed times supplied to ZTERP from GMT1 and GMT2 to
LDASY.NLDASTIME1 and LDAS}NLDASTIME2

Added 15 minutes to GMT1 and GMT2 to accurately

reflect the valid times of the NCEP radiation data

Brian Cosgrove; Fixed error in date calculations so that
3600 second (1hr) timestep may be used.

Added code to make any calculated radiation forcing

values undefined if both ncep time 1 and ncep time 2
radiation values are undefined

Brian Cosgrove; Added CZM into call for ZTERP subroutine
Brian Cosgrove; Added code to allow for use of NASA-LDAS data
Brian Cosgrove; Changed tempgmtl,tempgmt2 to real to match
tick.f call, changed file name construction.



Source File: nldasdomain_module.F90, Date: Fri Dec 17 15:19:59 EST 2004 129

21 Aug 2002:

02Feb 2004 :

INTERFACE:

Brian Cosgrove; Removed code that adjusted for 15 minute
offset in radiation fields supplied by NOAA or NASA
NLDAS realtime or retrospective standard forcing files.
This offset no longer exists as it is now dealt with
during forcing file creation through zenith angle correction.
The need for this fix was just discovered...unfortunately
simulations before the date of this fix using
this fortran subroutine have incorrectly shifted
radiation data.
Sujay Kumar ; Initial Version in LIS

subroutine getnldas()

USES:

use lisdrv_module, only : lis,grid

use baseforcing module, only : glbdatal,glbdata2
use nldasdomain_module, only : nldasdrv

use time_manager, only : tick

1.27.2 ncepfile.f: (Source File: getnldas.F90)

This subroutine puts together the ncep data filename

REVISION HISTORY:

1 Oct 1999:
15 Oct 1999:
04 Sep 2001:

INTERFACE:

Jared Entin; Initial code

Paul Houser; Significant F90 Revision

Brian Cosgrove; Use of NASA data enabled, updated
reading of data directory structure to read new format

subroutine ncepfile(name,ncepdir,yr,mo,da,hr)

1.28 Fortran:

Module Interface nldasdomain module.F90 (Source File:

nldasdomain_module.F90)

Contains routines and variables that define the native domain for NLDAS model forcing.

INTERFACE:

module nldasdomain_module

USES:
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use nldasdrv_module
ARGUMENTS:

type(nldasdrvdec) :: nldasdrv
integer :: mi

1.28.1 defnatnldas.F90 (Source File: nldasdomain_module.F90)

Defines the gridDesc array describing the native forcing resolution for NLDAS data.

REVISION HISTORY:
02Feb2004: Sujay Kumar; Initial Specification

INTERFACE:
subroutine defnatnldas(gridDesci)
USES:

use lisdrv_module, only: lis
use time_manager, only : date2time
implicit none

CONTENTS:

call readnldascrd(nldasdrv,gridDesci)
mi = nldasdrvjncold*nldasdrv’nrold

1.29 Fortran: Module Interface nldasdrv_module.F90 (Source File: nl-
dasdrv_module.F90)

Module containing runtime specific NLDAS variables

REVISION HISTORY:
02Feb2004; Sujay Kumar, Initial Version

INTERFACE:
module nldasdrv_module
ARGUMENTS:

type nldasdrvdec
integer :: ncold, nrold 'AWIPS 212 dimensions

integer :: nmif
character*40 :: nldasdir INLDAS Forcing Directory
real*8 :: nldastimel,nldastime?2

end type nldasdrvdec
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1.29.1 readnldascrd.F90 (Source File: readnldascrd.F90)
Routine to read NLDAS specific parameters from the card file.
REVISION HISTORY:
02Feb2004; Sujay Kumar, Initial Code
INTERFACE:
subroutine readnldascrd(nldasdrv,gridDesci)
USES:
use nldasdrv_module
CONTENTS:

open(11,file=’1is.crd’,form="formatted’,status=’0ld’)
read(unit=11,NML=nldas)

print*,’Using NLDAS forcing’

print*, ’NLDAS forcing directory :’,nldasdrv}NLDASDIR
nldasdrv/nldastimel = 3000.0

nldasdrvy/nldastime2 = 0.0

gridDesci(1) = 0

gridDesci(2) = nldasdrv¥ncold
gridDesci(3) = nldasdrv’nrold
gridDesci(4) = 25.063
gridDesci(5) = -124.938
gridDesci(6) = 128
gridDesci(7) = 52.938
gridDesci(8) = -67.063
gridDesci(9) = 0.125

gridDesci(10) = 0.125
gridDesci(20) = 255
close(11)

1.29.2 retnldas.F90 (Source File: retnldas.F90)

Retrieves the name of a file from getncep.f and then gets the NCEP-LDAS forcing data
using the zterp.f subroutine.

TIME1 = most recent past data TIME2 = most recent future data

The strategy for missing data is to backwards up to 10 days to get forcing at the same time
of day.

REVISION HISTORY:
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1 Oct
15 Oct
11 Apr

27 Apr

20 Jun

18 Aug

22 Aug
05 Sep

02 Feb

INTERFACE:

1999:
1999:
2000:

2000:

2000:

2000:

2000:

2000:
2001:

2004:

Jared Entin; Initial code

Paul Houser; Significant F90 Revision

Brian Cosgrove; changed code to use Forcing Mask (With inland

water filled in). Deleteted unused variables.

Brian Cosgrove; changed code to use the original

mask again since that is the

mask which NCEP has already applied to the forcing data

by the time NASA gets it...... not possible to use the
expanded NASA forcing mask

Brian Cosgrove; changed code so that if parameter 11 (sw)

is not found in hourly ncep data, it will just use
edas-based shortwave from the hourly ncep files

Brian Cosgrove; changed code so that it uses LDAS)UDEF and
not a hard-wired undefined value of -999.9 and -999.0

Brian Cosgrove; changed code so that FMASK and not MASK

is used when ungribbing. NCEP data already has a mask applied
to it and so may not be able to supply forcing data to

all LDAS land forcing points. In areas where LDAS

forcing mask states that land exists, but where NCEP forcing
data is non-existant, assign undefined value to forcing data.
Brian Cosgrove; Altered code for US/Mexico/Canada Mask

Brian Cosgrove; Removed dirnom and infile variables, changed
call to ungribncep to match removal. Added code to make use
of precip weighting mask

Sujay Kumar; Initial Specification in LIS

subroutine retnldas(order,name,ferror,ftype,dataflag)

USES:

use lisdrv_module, only : lis, grid, gindex
use nldasdomain_module, only : nldasdrv
use baseforcing_module, only : glbdatal, glbdata2

1.29.3 interp_nldas (Source File: retnldas.F90)

This subroutine interpolates a given NLDAS field to the LIS domain. Special treatment for
some initialization fields. Code based on old ungribgdas.f

INTERFACE:

subroutine interp_nldas(kpds, nldas,f,lb,lis_gds,nc,nr, &
varfield)

USES:
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use lisdrv_module, only : lis
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use bilinear_interpMod, only : w110,w120,w210,w220,n110,n120,n210,n220,&

rlatO,rlon0

use conserv_interpMod, only : w113,wl123,w213,w223,n113,n123,n213,n223,&

rlat3,rlon3
use nldasdomain_module, only : mi

CONTENTS:

Setting interpolation options (ip=0,bilinear)

(km=1, one parameter, ibi=1,use undefined bitmap
(needed for soil moisture and temperature only)

Use budget bilinear (ip=3) for precip forcing fields

mo = nc*nr

if (kpds(5)==59 .or. kpds(5)==214) then
ip=3
ipopt (1)=-1
ipopt (2)=-1
km=1
ibi=1

else
ip=0
do i=1,20

ipopt (i)=0

enddo
km=1

if (lis%finterp.eq.1) then
call bilinear_interp(lis_gds,ibi,1lb,f,ibo,lo,lisld,mi,mo,&
rlat0, rlonO,w110,w120,w210,w220,n110,n120,n210,n220,iret)
elseif (lis¥%f)interp.eq.2) then
if (kpds(5)==59 .or. kpds(5)==214) then
call conserv_interp(lis_gds,ibi,1lb,f,ibo,lo,lisld,mi,mo,&
rlat3,rlon3,wl113,w123,w213,w223,n113,n123,n213,n223,iret)
else
call bilinear_interp(lis_gds,ibi,1lb,f,ibo,l0,1isld,mi,mo,&
rlatO, rlon0O,w110,w120,w210,w220,n110,n120,n210,n220,iret)
endif
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I Create 2D array for main program. Also define a "soil" mask
! due to different geography between LDAS & LDAS. For LDAS land
| points not included in LDAS geography dataset only.

count = 0
do j =1, nr
do i=1, nc
varfield(i,j) = lisld(i+count)
enddo
count = count + nc
enddo

I Save air tempertaure interpolated field for later use in
I initialization of soil temp where geography differs
| between LDAS and LDAS

I if (kpds(5) .eq. 11 .and. kpds(6) .eq. 105) then
! do i =1, nc

! do j =1, nr

! geogtemp(i,j) = varfield(i,j)

! enddo

! enddo

I endif

1.29.4 time_interp _geos.F90 (Source File: time_interp_geos.F90)

Opens, reads, and interpolates GEOS forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.

1.30 Core Functions of time_interp_geos

zterp Performs zenith angle-based temporal interpolation

REVISION HISTORY:

1 Oct 1999: Jared Entin; Initial code
25 Oct 1999: Jared Entin; Significant F90 Revision
11 Apr 2000: Brian Cosgrove; Fixed name construction error
in Subroutine ETAGHRFILE
27 Apr 2000: Brian Cosgrove; Added correction for use of old shortwave
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data with opposite sign convention from recent shortwave data.
Added capability to use time averaged shortwave & longwave data
Altered times which are passed into ZTERP--used to be GMT1
and GMT2, now they are LDASYETATIME1 and LDASYETATIME2

30 Nov 2000: Jon Radakovich; Initial code based on geteta.f

17 Apr 2001: Jon Gottschalck; A few changes to allow model init.

13 Aug 2001: Urszula Jambor; Introduced missing data replacement.

5 Nov 2001: Urszula Jambor; Reset tiny negative SW values to zero.

INTERFACE:

subroutine time_interp_nldas()

btime=nldasdrv’nceptimel

call time2date(btime,bdoy,gmtl,byr,bmo,bda,bhr,bmn)
gmt1=GMT1+.25
Make new decimal time that reflects added 15 minutes

This was commented out so that it no longer shifts by 15 mins
since this shift is no longer necessitated by forcing files
Forcing files already contain this shift

SUBROUTINE TICK(TIME,DOY,GMT,YR,MO,DA,HR,MN,SS,TS)

tempbdoy=bdoy

tempgmtl=gmt1-.25

tempgmtl=gmtil

tempbyr=byr

tempbmo=bmo

tempbda=bda

tempbhr=bhr

if (tempbhr.eq.24) tempbhr=0

tempbmn=bmn

tempbss=0

tempbts=900

call tick(newtimel,tempbdoy,tempgmtl,&
tempbyr,tempbmo, tempbda, tempbhr,tempbmn, &
tempbss,tempbts)

btime=nldasdrv/nceptime2

call time2date(btime,bdoy,gmt2,byr,bmo,bda,bhr,bmn)

GMT2=GMT2+.25
Make new decimal time that reflects added 15 minutes

tempbdoy=bdoy
TEMPGMT2=GMT2-.25

tempgmt2=gmt2

tempbyr=byr

tempbmo=bmo

tempbda=bda

tempbhr=bhr
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if (tempbhr.eq.24) tempbhr=0

tempbmn=bmn

tempbss=0

tempbts=900

call tick(newtime2,tempbdoy,tempgmt2,&
tempbyr,tempbmo,tempbda, tempbhr, tempbmn, &
tempbss, tempbts)

=== Interpolate Data in time
if(ldasYskipintpl.ne.1l.or.1ldas)skipintp2.ne.1)then !Skip interp if getETA routine on, and !
wtl=(nldasdrvinceptime2-1lis)t¥%time)/(nldasdrvynceptime2-nldasdrvynceptimel)
wt2=1.0-wtl
swtl=(newtime2-1is¥titime)/(newtime2-newtimel)
swt2=1.0-swtl

do f=1,lis%d¥%nf
if(f.eq.3)then
do c=1,1lis%d%nc
do r=1,lis%d¥%nr
zdoy=1das/doy

compute and apply zenith angle weights

call zterp(l,grid(c,r)%lat,grid(c,r)%lon,&
gmtl,gmt2,ldas%gnt,zdoy,zwl,zw2,czb,cze,czm,ldas,grid)
grid(c,r)%forcing(f)=grid(c,r)’%ncepdatal (f)*zwl+&
grid(c,r)’ncepdata2(f)*zw2

In cases of small cos(zenith) angles, use linear weighting
to avoid overly large weights

if ((grid(c,r)%forcing(f) .gt.grid(c,r)%ncepdatal(f) .and. &
grid(c,r)%forcing(f) .gt.grid(c,r)%ncepdata2(f)).and. &
(czb.1t.0.1.0r.cze.1t.0.1))then
grid(c,r)%forcing(f)=grid(c,r)%ncepdatal (f)*swtil+ &
grid(c,r)ncepdata2(f)*swt2
print *,’using swtl and swt2’,swtl,swt2
endif

if (grid(c,r)%forcing(f).gt.1367) then
print *,’warning, sw radiation too high!!’
print *,’it is’,grid(c,r)%forcing(f)
print *,’ncepdatal=’,grid(c,r)%ncepdatal(f)
print *,’ncepdata2=’,grid(c,r)%ncepdata2(f)
print *,’zwl=’,zwl,’zw2=’,zw2
print *,’swtl=’,swtl,’swt2=’,swt2
grid(c,r)%forcing(f)=grid(c,r)%ncepdatal (f)*swtl+ &
grid(c,r)’ncepdata2(f)*swt2
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endif

if ( (grid(c,r)’ncepdatal(f).eq.lis%d%udef) .and.
& (grid(c,r)’ncepdata2(f).eq.lis¥d%udef) ) then
grid(c,r)%forcing(f)=1isd%udef

endif
enddo
enddo
else if(f.eq.8.or.f.eq.9)then !do block precipitation interpolation
do c=1,1lis%d%nc
do r=1,lis%d¥nr
grid(c,r)%forcing(f)=grid(c,r)’%ncepdata2(f)
enddo
enddo
else !linearly interpolate everything else
do c=1,1lis%d%nc
do r=1,lis%d¥%nr
grid(c,r)%forcing(f)=grid(c,r)%ncepdatal (f)*wtl+ &
grid(c,r)Yncepdata2(f)*wt2
enddo
enddo
endif
enddo

=== ADJUST PRECIP TO VALUE PER SEC DATA SHOULD COME IN AS VALUE PER
=== TIME PERIOD ONE HOUR FOR NCEP, THREE HOUR FOR ETA

do c=1,1lis%d%nc

do r=1,lis%d%nr
grid(c,r)Yforcing(8)=grid(c,r)%forcing(8)/(60.0%60.0)
grid(c,r)%forcing(9)=grid(c,r)%forcing(9)/(60.0%60.0)
enddo

enddo

endif !ldasYskipintp

1.30.1 time_interp nldas.F90 (Source File: time_interp_nldas.F90)

Opens, reads, and interpolates NLDAS forcing.
TIME1 = most recent past data
TIME2 = nearest future data

The strategy for missing data is to go backwards up to 10 days to get forcing at the same
time of day.
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1.31 Core Functions of time_interp_nldas

zterp Performs zenith angle-based temporal interpolation

REVISION HISTORY:
02Feb2004: Sujay Kumar; Initial Specification
INTERFACE:
subroutine time_interp_nldas()
USES:

use lisdrv_module, only : lis, grid

use baseforcing_module, only : glbdatal, glbdata2
use nldasdomain_module, only : nldasdrv

use grid_spmdMod

use time_manager, only : tick, time2date

implicit none

1.31.1 absoft_release_cache.F90 (Source File: absoft.F90)

This routine forces the explicit clearing of memory caches when using the absoft compiler.

REVISION HISTORY:

10 Sept 03 Jim Geiger Initial Specification

INTERFACE:

subroutine absoft_release_cache()

1.32 Fortran: Module Interface baseforcing module.F90 (Source File:
baseforcing_module.F90)

This module contains interfaces and subroutines that controls the incorporation of model
forcing

REVISION HISTORY:

14Nov02 Sujay Kumar Initial Specification
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1.32.1 LIS_get_base_forcing (Source File: baseforcing_module.F90)

INTERFACE:

interface LIS_get_base_forcing
module procedure ld_getbaseforcing
end interface

1.32.2 LIS_baseforcing_init (Source File: baseforcing module.F90)

INTERFACE:

interface LIS_baseforcing_init
module procedure init_baseforcing
end interface

1.32.3 forcing_init (Source File: baseforcing module.F90)
Sets up functions for reading model forcing
INTERFACE:
subroutine forcing_init()
USES:

use baseforcing_pluginMod

1.32.4 init_baseforcing (Source File: baseforcing_module.F90)

Initializes model forcing variables and allocates memory

INTERFACE:
subroutine init_baseforcing()
USES:

use bilinear_interpMod, only: bilinear_interp_input, &
allocate_bilinear_interp

use conserv_interpMod, only : conserv_interp_input, &
allocate_conserv_interp

use lisdrv_module, only: lis, getforcing

use lis_indices_module, only: lis_nc_working, lis_nr_working

real :: gridDesci(50)

CONTENTS:
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gridDesci = 0
call forcing_init()
call allocate_forcing_mem()

#if ( ! defined OPENDAP )
if ( masterproc ) then

#endif
call defnatres(getforcing(),gridDesci)
if (lis%f%interp.eq.1) then
call allocate_bilinear_interp(lis_nc_working*lis_nr_working)
call bilinear_interp_input(gridDesci,lis%dkgridDesc,&
lis_nc_working*lis_nr_working)
elseif (lisYf’interp.eq.2) then
call allocate_bilinear_interp(lis_nc_working*lis_nr_working)
call bilinear_interp_input(gridDesci,lis%dkgridDesc,&
lis_nc_working*lis_nr_working)
call allocate_conserv_interp(lis_nc_working*lis_nr_working)
call conserv_interp_input(gridDesci,lis¥%dlgridDesc,&
lis_nc_working+*lis_nr_working)
endif
#if ( ! defined OPENDAP )
endif
#endif
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1.32.5 get (Source File: baseforcing_ module.F90)

Retrieves and interpolates model forcing

INTERFACE:
subroutine get ()
USES:
use lisdrv_module, only: getforcing
CONTENTS:

call getf(getforcing())

1.32.6 time_interp (Source File: baseforcing module.F90)

Computes temporal interpolation

INTERFACE:
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subroutine time_interp()
USES:
use lisdrv_module,only :getforcing

CONTENTS:

call timeinterp(getforcing())

CONTENTS:

nmif = getnmif ()
if (masterproc) then
allocate(glbdatal (nmif,1lis%d%glbngrid))
allocate(glbdata2(nmif,1lis%dl%glbngrid))
else
allocate(glbdatal (nmif,gdi(iam)))
allocate(glbdata2(nmif,gdi(iam)))
endif
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1.32.7 1d_getbaseforcing (Source File: baseforcing module.F90)

Retrieves model forcing and invokes spatial and interpolation routines

INTERFACE:
subroutine 1d_getbaseforcing()
USES:

use lisdrv_module, only: lis, grid
use grid_spmdMod, only : gdisp,gdi

CONTENTS:

#if ( defined OPENDAP )
call get()
#else
if ( masterproc ) then
call get()
endif
#if (defined SPMD)
call MPI_BCAST(1lis%f%findtimel,1,MPI_INTEGER,O0, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(lis%f%findtime2,1,MPI_INTEGER,O0, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(lis%f%gridchange,1,MPI_INTEGER,O, &
MPI_COMM_WORLD, ier)
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#endif
if (1is)%f%findtimel ==1 .or. &
lis%f/%findtime2==1) then
if (npes > 1) then
call scatter_data()
endif
endif

if ( lisY%flgridchange == 1 ) then ! grid HAS changed

if (npes>1) then
call scatter_elev()

endif
lis¥%flgridchange = 0

endif

#endif
call time_interp()

1.32.8 scatter_data (Source File: baseforcing module.F90)
Distributes the forcing data on compute nodes
INTERFACE:
subroutine scatter_data()
USES:

use lisdrv_module, only : lis

1.32.9 scatter_elev (Source File: baseforcing_module.F90)

Distributes the elevation difference correction on compute nodes
INTERFACE:

subroutine scatter_elev()
USES:

use lisdrv_module, only : tile
use driverpardef_module
use tile_spmdMod
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1.32.10 check_error (Source File: check_error.F90)

Error check; Program exits in case of error

INTERFACE:

subroutine check_error(ierr,msg,iam)

CONTENTS:
if ( ierr /= 0 ) then
print*,’ERR: ’,msg,’ Stopping.’,’ (’,iam,’)’
call endrun
endif

1.32.11 define_gds.F90 (Source File: define_gds.F90)

Assigns a grid definition section (GDS) array appropriate to the global resolution used.

REVISION HISTORY:

20 Jul 2001: Urszula Jambor; Initial code

12 Feb 2002: Urszula Jambor; Added latmax variable assignment

06 Mar 2002: Urszula Jambor; Added 1 & 1/2 degree resolution GDS arrays

24 Feb 2004: James Geiger; Stripped routine down so it only updates
values needed by the GrADS-DODS server

INTERFACE:

subroutine define_gds ( lis )

USES:

use lis_module ! LDAS non-model-specific 1-D variables
#if ( defined OPENDAP )

use opendap_module, only : parm_nc, parm_nr, &

output_slat, output_nlat, &
output_wlon, output_elon, &
ciam

implicit none

ARGUMENTS:

type (lisdec):: lis

CONTENTS:

! _______________________________________________________________________
! kgds(1) = 4 !Input grid type (4=Gaussian)

! kgds(2) = 128 !Number of points on a lat circle
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! kgds(3) = 64 !Number of points on a meridian

! kgds(4) = -87864 !Latitude of origin x1000

! kgds(5) = 0 !Longitude of origin x1000

! kgds(6) = 128 !8 bits (1 byte) related to resolution

I 1 (recall that 10000000 = 128), Table 7

! kgds(7) = 87864 !Latitude of extreme point x1000

! kgds(8) = -2812 !Longitude of extreme point x1000

! kgds(9) = 2812 IN/S direction increment x1000

! kgds(10) = 32 !(Gaussian) # lat circles pole-equator
! kgds(11) = 64 !8 bit scanning mode flag (Table 8)

lis¥dlgridDesc(2) = parm_nc
lis¥%d%gridDesc(3) = parm_nr
lis¥%d%gridDesc(4) = output_slat
lis¥d%gridDesc(5) = output_wlon
lis%d%gridDesc(7) = output_nlat
lis¥%d%gridDesc(8) = output_elon

print*, ’DBG: define_gds -- lisYd%gridDesc(2)’, lisYd’gridDesc(2), &
> ( ?,ciam,’ )’

print*, ’DBG: define_gds -- lisYd%gridDesc(3)’, lisYd/gridDesc(3), &
> ( ?,ciam,’ )’

print*, ’DBG: define_gds -- lisYd%gridDesc(4)’, lisYd/gridDesc(4), &
> ( ?,ciam,’ )’

print*, ’DBG: define_gds -- lis’d%gridDesc(5)’, lis)dlgridDesc(5), &
> ( ?,ciam,’ )’

print*, ’DBG: define_gds -- lis’d%gridDesc(7)’, lis’dlgridDesc(7), &
> ( ’,ciam,’ )’

print*, ’DBG: define_gds -- lis)d%gridDesc(8)’, lis’d/gridDesc(8), &
> ( ?,ciam,’ )’

#endif

1.33 Fortran: Module Interface domain module.F90 (Source File: do-
main_module.F90)

This module contains interfaces and subroutines that controls the incorporation of new
domains

REVISION HISTORY:
17Feb04 Sujay Kumar Initial Specification

1.33.1 forcing_init (Source File: domain_module.F90)

Sets up functions for defining domain initializations
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INTERFACE:
subroutine define_domains()
USES:

use domain_pluginMod, only : domain_plugin
use landcover_pluginMod, only : landcover_plugin
use elevdiff_pluginMod, only : elevdiff_plugin
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1.33.2  (Source File: domain_module.F90)
Makes the domain
INTERFACE:
subroutine domain_init(domain)
USES:
integer, intent(in) :: domain
CONTENTS:

call makedomain(domain)
end subroutine domain_init

1.33.3 read _domain (Source File: domain module.F90)
calls the appropriate domain
INTERFACE:
subroutine read_domain(domain)
USES:
integer, intent(in) :: domain
CONTENTS:

call readinput(domain)
end subroutine read_domain

end module domain_module

! - I NASA Goddard Space Flight
Center Land Information System (LIS) V3.0 ! Released May 2004 ! | See SOFTWARE
DISTRIBUTION POLICY for software distribution policies ! ! The LIS source code and
documentation are in the public domain, ! available without fee for educational, research,
non-commercial and ! commercial purposes. Users may distribute the binary or source !
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code to third parties provided this statement appears on all copies and ! that no charge is
made for such copies. ! | NASA GSFC MAKES NO REPRESENTATIONS ABOUT THE
SUITABILITY OF THE ! SOFTWARE FOR ANY PURPOSE. IT IS PROVIDED AS
IS WITHOUT EXPRESS OR ! IMPLIED WARRANTY. NEITHER NASA GSFC NOR
THE US GOVERNMENT SHALL BE ! LTABLE FOR ANY DAMAGES SUFFERED BY
THE USER OF THIS SOFTWARE. ! | See COPYRIGHT.TXT for copyright details. !
! - #include ”misc.h”

1.34 Fortran: Module Interface driverpardef module.F90 (Source File:
driverpardef_module.F90)

This module contains routines that defines MPI derived data types for LIS driver specific
variables

REVISION HISTORY:
06 Oct 2003; Sujay Kumar Initial Specification
INTERFACE:

module driverpardef_module

USES:

use tile_module
use lis_module
use grid_module
use spmdMod

implicit none

ARGUMENTS:

#if (defined SPMD)
integer:: MPI_TILE_STRUCT !MPI derived type for tile$_-$module
integer:: MPI_GRID_STRUCT !MPI derived type for grid$_—$modu1e

integer:: MPI_LD_STRUCT IMPI derived type for lisdomain
integer:: MPI_LF_STRUCT 'MPI derived type for lisforcing
integer:: MPI_LP_STRUCT IMPI derived type for lisparameters
integer:: MPI_LT_STRUCT IMPI derived type for listime
integer:: MPI_LO_STRUCT IMPI derived type for lisoutput
integer:: MPI_LA_STRUCT IMPI derived type for lisassimil

1.34.1 def driverpar_structs (Source File: driverpardef module.F90)
I'1'1 Routine that defines MPI derived data types ! INTERFACE:

subroutine def_driverpar_structs()
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1.35 Fortran: Module Interface drv_output_mod (Source File: drv_output_mod.F90)

Module containing output methods for different file formats

REVISION HISTORY:

10Feb2004; Sujay Kumar; Initial Specification

INTERFACE:

module drv_output_mod

1.35.1 drv_writevar_bin (Source File: drv_output_mod.F90)
'l Write the variable to an output file in different formats ! REVISION HISTORY:

! 10Feb2004; Sujay Kumar, Initial Code
INTERFACE:

subroutine drv_writevar_bin(ftn, var)
use lisdrv_module, only : lis,tile,gindex

integer, intent(in) :: ftn

real, intent(in) :: var(lisYd¥%glbnch)
real, allocatable :: ttmp(:)

real, allocatable :: gtmp(:,:)

if (lis%o%wtil.eq.1) then
allocate (ttmp(lis¥%d¥%glbnch))
call t2gr(var,ttmp,lis’d%glbngrid,lisid/%glbnch,tile)
write(ftn) ttmp
deallocate (ttmp)

else
allocate(gtmp(1lis’d¥%1lnc,lis%d%1lnr))
call tile2grid(var,gtmp,lis¥%diglbnch,lis’d¥%1lnc,&

lis%d%1lnr,lisYd)udef,tile)

write(ftn) gtmp
deallocate (gtmp)

endif

end subroutine drv_writevar_bin

subroutine drv_writevar_netcdf (ftn,var,diml,varid)
use lisdrv_module, only : lis,tile,gindex

integer,intent(in) :: ftn,diml
real, intent(in) :: var(lis’%d¥%glbnch)
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#if ( defined USE_NETCDF )
integer :: varid, iret
iret =nf90_put_var(ftn, varid, var, (/1,dim1/),(/lis%d%glbnch,1/))
#endif
end subroutine drv_writevar_netcdf

subroutine drv_writevar_netcdf3d(ftn,var,diml,soill,varid)

use lisdrv_module, only : lis,tile,gindex

integer,intent(in) :: ftn,diml,soill
real, intent(in) :: var(dimil,lis%d%glbnch)
real, intent(in) :: var(lis’d¥%glbnch)

#if ( defined USE_NETCDF )
real, allocatable :: ttmp(:)
integer :: varid, iret
allocate(ttmp(lis¥d%glbnch))
call t2gr(var,ttmp,lis’dlglbngrid,lis’%d%glbnch,tile)
iret =nf90_put_var(ftn, varid, var, (/1,diml,so0ill/),(/lis%d%glbnch,1,1/))
call drv_writenf3(ftn,varid,1,var,diml,lis%d%glbnch)
deallocate(ttmp)

#endif

end subroutine drv_writevar_netcdf3d

subroutine drv_writevar_grib(ftn, var, kpds, lismask,writeint,&
today, yesterday)
use lisdrv_module, only : lis,tile,gindex

integer, intent(in) 10 ftn

integer, intent(in) :: kpds(25)

character*8,intent (in) :: today, yesterday
real, intent(in) :: writeint

logical*1l, intent(in) :: lismask(lis%d%lnc,lis%d%1lnr)
logical*1l :: lismask(lis%d%lnc,lis%d%1lnr)
logicalxl :: lismaskl(lis%d%1lncxlis%d%1lnr)
real, intent(in) :: var(lis’%d¥%glbnch)

integer :: kpds_t(200) ,gridDesc(200)
integer :: ngrid

integer :: c,r,count

real, allocatable i ttmp(:)

real, allocatable 1: ogtmp(:,:)

gridDesc = 0

gridDesc(1) = nint(lisdlgridDesc(1))
gridDesc(2) = nint(liskdkgridDesc(2))
gridDesc(3) = nint(lis%d%gridDesc(3))
gridDesc(4) = nint(lis¥d%gridDesc(4)*1000)
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gridDesc(5) = nint(lis¥%d%gridDesc(5)*1000)
gridDesc(6) = nint(lis¥%d%gridDesc(6))

gridDesc(7) = nint(1lis’dl%gridDesc(7)*1000)
gridDesc(8) = nint(lis’dlgridDesc(8)*1000)
gridDesc(9) = nint(1lis’%dlgridDesc(9)*1000)

gridDesc(10) = nint(lis¥%dlgridDesc(10)*1000)

gridDesc(11) = nint(lisYd%gridDesc(11))
gridDesc(20) = nint(lis%d%gridDesc(20))
kpds_t= 0
do i=1,25

kpds_t (i) = kpds(i)
enddo

ngrid = lis%d%lnc*1is’d¥%lnr
allocate (ttmp(ngrid))
allocate(gtmp(lis%d’lnc,1lis%d%1lnr))

ttmp = O
gtmp = 0O
count = 1

Convert 1D tiled input array, var, to 2D output grid, gtmp
call tile2grid(var,gtmp,lisyd%glbnch,lisyd%lnc,&
lis%d%lnr,lis’d)udef,tile)

Prepare LIS mask for writing of ttmp (or var) to putgb
lismask = .false. ! 2D mask
lismaskl = .false.

do r=1,1lis%d%lnr
do c=1,1is%d%lnc
ttmp (count)=gtmp(c,r)
write(45,*) c,r,count,ttmp,gtmp
if (gindex(c,r) .ne.-1) then
ttmp(count) = var(gindex(c,r))
lismaskl(count) = .true.
endif
count = count+l1
enddo
enddo

call makepdsn(today, yesterday, kpds_t, lisYt¥hr,writeint)
call putgb(ftn,ngrid,kpds_t,gridDesc,lismaskl,ttmp,iret)

if (iret .ne. 0) then
print*, ’putgb failed for hour = ’,list¥%hr,’,’,’field =’,ttmp
call endrun

end if

149
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deallocate(ttmp)
deallocate (gtmp)

end subroutine drv_writevar_grib

WL 77777777777777777777777777777777717777777777777

\mbox{}\hrulefill\

\subsubsection{tile2grid (Source File: drv\_output\_mod.F90)}

! Transfer variables from tile space to grid space
]

\bigskip{\sf REVISION HISTORY:}
\begin{verbatim} ! 20 Oct 2003; Sujay Kumar, Initial Code
' 23 Jun 2004; Sujar Kumar, Corrected handling of udef
! 13 Aug 2004; James Geiger, Corrected indices for GDS-based running mode

INTERFACE:
subroutine tile2grid(t,g,nch,nc,nr,udef,tile)

USES:

use tile_module

use lisdrv_module, only : glbgindex, lis

use lis_indices_module, only : lis_g2l_row_offset, &
lis_g21_col_offset, &
lis_tnroffset

CONTENTS:

integer i c,r,i
g=0
do r=1,nr
do c=1,nc
if (glbgindex(c,r).eq.-1) then
g(c,r) = udef
! print*, glbgindex(c,r),c,r,udef
endif
enddo
enddo
Ifor non-1km resolutions.
! if (lis’d%domain.ne.8) then
! if (1is¥%d%gridDesc(9) .ne.0.01) then
! do i=1, nch
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! c=tile(i)%col
! r=tile(i)’row! + lis_tnroffset
'rindex = r - nint((lis¥dlgridDesc(4)-1lis/dlgridDesc(44)) &
! /1is%d%gridDesc(9))
!cindex = ¢ - nint((lis¥d)gridDesc(5)-1lis¥dlgridDesc(45)) &
! /lis%d%gridDesc(10))
! rindex = r - lis_g2l_row_offset
! cindex = ¢ - lis_g21_col_offset
! g(cindex,rindex) = g(cindex,rindex) + t(i)*tile(i)%fgrd
! end do
! else
do i=1, nch
c=tile(i)%col
r=tile(i)’%row
g(c,r) = glc,r) + t(i)*tile(i)%fgrd
end do
endif
do r=1,nr
do c=1,nc
g(c,r) = glc,r) + t(glbgindex(c,r))*tile(glbgindex(c,r))%fgrd
print*, c,r,t(glbgindex(c,r)), tile(glbgindex(c,r))%fgrd, glc,r)
enddo
enddo
return

1.35.2 t2gr.F90 (Source File: drv_output_mod.F90)
'l Aggregate variables for all tiles at each grid point ! REVISION HISTORY:

' 15 Oct 1999: Paul Houser; Initial Code
INTERFACE:
subroutine t2gr(t,g,ngrid, nch,tile)
USES:
use tile_module
CONTENTS:
integer i c,r,i
g=0.0
do i=1,nch
g(tile(i)’%index)=g(tile(i)%index)+t (i) *tile(i)%fgrd
enddo
return
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1.35.3 elevadjust.F90 (Source File: elevadjust.F90)

Corrects Temperature, Pressure, Humidity and Longwave Radiation values for differences
in elevation between EDAS and LDAS grids.

REVISION HISTORY:

11 Apr 2000: Brian Cosgrove; Initial Code
12 May 2000: Brian Cosgrove; Corrected for zero humidities
09 Aug 2000: Brian Cosgrove; Corrected program so that
it only performs calculations if both
the elevation difference file and the forcing
data file (use temperature data as check for all
fields) contain defined values
25 Jan 2001: Matt Rodell; Compute number of input and output
grid points, use to allocate local arrays
27 Feb 2001: Brian Cosgrove; Added statement to check for use of
catchment data so that correct elevation correction
files is used
15 Mar 2001: Jon Gottschalck; if-then to handle negative vapor
pressures in long wave correction
15 Mar 2001: Matt Rodell; merge NLDAS and GLDAS versions
14 Nov 2003: Sujay Kumar; Adopted in LIS

INTERFACE:

subroutine elevadjust(t,f,fforce,force_tmp,force_hum,force_lwd, &
force_prs)

USES:

use lisdrv_module, only: tile
implicit none

INPUT PARAMETERS:
integer, intent(in) :: f, t
OUTPUT PARAMETERS:
real, intent(inout) :: fforce,force_tmp,force_hum,&

force_lwd,force_prs

CONTENTS:
grav = 9.81
rdry = 287.

lapse = -0.0065

tcforce=force_tmp+(lapsextile(t)elev)
tbar=(force_tmp+tcforce)/2.
pcforce=force_prs/(exp((gravxtile(t)ielev)/(rdry*tbar)))
if (force_hum .eq. 0) force_hum=1e-08
ee=(force_humxforce_prs)/0.622
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esat=611.2x (exp((17.67*(force_tmp-273.15))/&
((force_tmp-273.15)+243.5)))

gsat=(0.622*esat)/(force_prs-(0.378xesat))

rh=(force_hum/qgsat)*100.

fesat=611.2*(exp((17.67*(tcforce-273.15))/ &
((tcforce-273.15)+243.5)))

fgsat=(0.622xfesat)/(pcforce-(0.378+fesat))

hcforce=(rh*fgsat)/100.

fe=(hcforcexpcforce)/0.622

mee=ee/100.

mfe=fe/100.

! correct for negative vapor pressure at very low temperatures at
! high latitudes

if (mee .le. 0) mee = 1e-08

if (mfe .le. 0) mfe = 1e-08

emiss =1.08%(1-exp(-meex*(force_tmp/bb)))

femiss =1.08*(1l-exp(-mfex*(tcforce/bb)))
ratio=(femiss*(tcforce*+*4))/(emiss*(force_tmp**4))
lcforce=force_lwd*ratio

select case (f)
case(1)
fforce=tcforce
case(2)
fforce=hcforce
case(4)
fforce=lcforce
case(7)
fforce=pcforce
case default
print*, "not a valid forcing type for elevation adjustment"
call endrun
end select
return

1.35.4 endrun.F90 (Source File: endrun.F90)

Routine to be called to terminate the program. This routines flushes the output streams
and aborts the mpi processes.

REVISION HISTORY:

14Nov02 Sujay Kumar Initial Specification
#include <misc.h>
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INTERFACE:
subroutine endrun
USES:

#if (defined SPMD)
use mpishorthand, only: MPI_COMM_WORLD
#endif

CONTENTS:

write(6,*)’endrun is being called’

call lis_flush( 6 ) ! Flush all output to standard output
#if (defined SPMD)

call mpi_abort (MPI_COMM_WORLD, 1)
#else

call abort
#endif

1.36 Fortran: Module Interface filename_mod.F90 (Source File: filename _mod.F90)

Generates filenames for a number of routines.

REVISION HISTORY:

13 Mar 2004  Sujay Kumar Initial Specification

1.36.1 avhrr_file_ 1km (Source File: filename mod.F90)
Generates the 1km filenames for AVHHR LAI data.

INTERFACE:

subroutine avhrr_laifile_1km (name9,namel0,namell,namel2,&
avhrrdir, cyrl, cyr2, cmol, cmo2 )

implicit none

ARGUMENTS:
character(len=80), intent(out) :: name9, namel0, namell, namel2
character(len=40), intent(in) :: avhrrdir
character(len=4), intent(in) :: cyrl, cyr2

character(len=2), intent(in) :: cmol, cmo2
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1.36.2 avhrr_file_1km (Source File: filename_mod.F90)
Generates the 1km filenames for AVHHR LAI data.

INTERFACE:

subroutine avhrr_saifile_1km (namel3,&
namel4,namel5,namel6, &
avhrrdir, cyrl, cyr2, cmol, cmo2 )

implicit none

ARGUMENTS:
character(1len=80), intent(out) :: namel3, namel4, namelb5, namel6
character(len=40), intent(in) :: avhrrdir
character(len=4), intent(in) :: cyrl, cyr2
character(len=2), intent(in) :: cmol, cmo?2

1.36.3 modis_file_1km (Source File: filename_mod.F90)
Generates the 1km filenames for MODIS LAI data.

INTERFACE:

subroutine modis_file_1km (name9,namelO,namell,namel2,namel3,&
namel4,namel5,namel6, &
modisdir, cyrl, cyr2, cmol, cmo2 )

implicit none

ARGUMENTS:
character(1len=80), intent(out) :: name9, namelO, namell, namel?2
character(1len=80), intent(out) :: namel3, namel4, namel5, namel6
character(len=40), intent(in) :: modisdir
character(len=4), intent(in) 10 ocyrl, cyr2
character(len=2), intent(in) :: cmol, cmo2

1.36.4 avhrr_laifilename (Source File: filename_mod.F90)

I'This subroutine puts together AVHRR file name ! INTERFACE:

subroutine avhrr_laifilename ( &
name9,namel0,namell,namel2, &
avhrrdir, cyrl, cyr2, cmol, cmo2 )

implicit none
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ARGUMENTS:
character(1en=80), intent(out) :: name9, namel0O, namell, namel2
character(len=40), intent(in) :: avhrrdir
character(len=4), intent(in) :: cyrl, cyr2
character(len=2), intent(in) :: cmol, cmo?2
CONTENTS:

write(unit=templ,fmt=’(a40)’) avhrrdir
write(unit=temp2,fmt="(a40)’) avhrrdir
write(unit=temp3,fmt=’(a40)’) avhrrdir
write(unit=temp4,fmt=’(a40)’) avhrrdir

read (unit=templ, fmt=’(80al)’) (fbase(i), i=1,80)

read(unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,80)
read(unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1,80)
read(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1,80)

write(unit=templ,fmt=’(al,a4,a2)’) ’/’, cyrl, cmol
read(unit=templ, fmt=’(7al)’) fdir
write(unit=temp2,fmt=’(al,a4,a2)’) ’/’, cyr2, cmo2
read(unit=temp2, fmt=’(7al)’) fdir_2
write(unit=temp3, fmt=’(a5,a2)’) ’/CLIM’, cmol
read (unit=temp3, fmt=’(7al)’) fdir_3
write(unit=temp4, fmt=’(a5,a2)’) ’/CLIM’, cmo2
read (unit=temp4,fmt=’(7al)’) fdir_4

doi=1,7
if ( fdir(i) ==’ ’ ) fdir(i) = ’0’
if ( fdir_2(i) == > ’ ) fdir_2(i) = ’0’
if ( fdir_3(i) ==’ ’ ) fdir_3(i) = 0’
if ( fdir_4(i) == > ’ ) fdir_4(i) = ’0’
enddo

write(unit=templ, fmt=’(al5)’) ’_AVHRRLAI_0.125’
write(unit=temp2, fmt=’(alb5)’) ’_AVHRRLAI_ 0.125’
write(unit=temp3, fmt=’(alb)’) ’_AVHRRLAI_0.125°
write(unit=temp4, fmt=’(alb)’) ’_AVHRRLAI_0.125’

read (unit=templ, fmt=’(80al)’) (fsubsn(i), i=1,15)
read (unit=temp2, fmt=’(80al)’) (fsubsn_2(i), i=1,15)
read (unit=temp3, fmt=’(80al)’) (fsubsn_3(i), i=1,15)
read (unit=temp4, fmt=’(80al)’) (fsubsn_4(i), i=1,15)

c=0

doi=1, 80
if ( (fbase(i) == ’) .and. (c == 0) ) ¢c = i-1
if ( (fbase_2(i) == ’ ’) .and. (c == 0) ) ¢ = i-
if ( (fbase_3(i) ==’ ’) .and. (c == 0) ) c = i-1
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if ( (fbase_4(i) ==’ ’) .and. (c == 0) ) c = i-1
end do

write(unit=templ, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,7), &
(fsubsn(i), i=1,15)

write(unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,c), (fdir_2(i), i=1,7),
(fsubsn_2(i), i=1,15)

write(unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1,c), (fdir_3(i), i=1,7),
(fsubsn_3(i), i=1,15)

write(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1,c), (fdir_4(i), i=1,7),
(fsubsn_4(i), i=1,15)

read(unit=templ, fmt=’(a80)’) name9

read(unit=temp2, fmt=’(a80)’) namelO

read (unit=temp3, fmt=’(a80)’) namell

read(unit=temp4, fmt=’(a80)’) namel2

print*x, ’lail : rt ’,name9
print*, ’lai2 : rt ’,namel0
print*, ’lail : clim ’,namell
print*, ’lai2 : clim ’,namel2

return

1.36.5 avhrr_laifilename (Source File: filename_mod.F90)

IThis subroutine puts together AVHRR file name ! INTERFACE:

subroutine avhrr_saifilename ( &
namel3,namel4,namel5,namel6, &
avhrrdir, cyrl, cyr2, cmol, cmo2 )

implicit none

ARGUMENTS:
character(1en=80), intent(out) :: namel3, nameil4, namel5, namel6
character(len=40), intent(in) :: avhrrdir
character(len=4), intent(in) :: cyrl, cyr2
character(len=2), intent(in) :: cmol, cmo?2
CONTENTS:

write(unit=templ,fmt=’(a40)’) avhrrdir
write(unit=temp2,fmt=’(ad40)’) avhrrdir
write(unit=temp3,fmt=’(a40)’) avhrrdir
write(unit=temp4,fmt=’(a40)’) avhrrdir
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read(unit=templ, fmt=’(80al)’) (fbase(i), i=1,80)

read(unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,80)
read(unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1,80)
read(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1,80)

write(unit=templ,fmt=’(al,a4,a2)’) ’/’, cyrl, cmol
read (unit=templ, fmt=’(7al)’) fdir
write(unit=temp2,fmt=’(al,a4,a2)’) ’/’, cyr2, cmo2
read (unit=temp2, fmt=’(7al)’) fdir_2
write(unit=temp3, fmt=’(a5,a2)’) ’/CLIM’, cmol
read (unit=temp3, fmt=’(7al)’) fdir_3
write(unit=temp4, fmt=’(a5,a2)’) ’/CLIM’, cmo2
read (unit=temp4,fmt=>(7al)’) fdir_4

doi=1,7
if ( fdir(i) ==’ ’> ) fdir(i) = °0’
if ( fdir_2(i) == > ) fdir_2(i) = ’0’
if ( fdir_3(i) ==’ ’ ) fdir_3(i) = ’0’
if ( fdir_4(i) == > ) fdir_4(i) = ’0’

enddo

write(unit=templ, fmt=’(alb)’) ’_AVHRRSAI_0.125’
write(unit=temp2, fmt=’(alb)’) ’_AVHRRSAI_0.125°
write(unit=temp3, fmt=’(alb)’) ’_AVHRRSAI_0.125’
write(unit=temp4, fmt=’(alb)’) ’_AVHRRSAI_0.125’
read (unit=templ, fmt=’(80al)’) (fsubsn_5(i), i=1,15)
read (unit=temp2, fmt=’(80al)’) (fsubsn_6(i), i=1,15)
read (unit=temp3, fmt=’(80al)’) (fsubsn_7(i), i=1,15)
read (unit=temp4, fmt=’(80al)’) (fsubsn_8(i), i=1,15)

c=20

do i=1, 80
if ( (fbase(i) ==’ ’) .and. (c == 0) ) c = i-1
if ( (fbase_2(i) ==’ ’) .and. (c == 0) ) c = i-1
if ( (fbase_3(i) ==’ ’) .and. (c == 0) ) c = i-1
if ( (fbase_4(i) ==’ ) .and. (c == 0) ) ¢ = i-1

end do

write(unit=templ, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,7), &
(fsubsn_5(i), i=1,15)

write(unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,c), (fdir_2(i), i=1,7), &
(fsubsn_6(i), i=1,15)

write(unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1l,c), (£dir_3(1), i=1,7), &
(fsubsn_7(i), i=1,15)

write(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1l,c), (fdir_4(i), i=1,7), &
(fsubsn_8(i), i=1,15)

read(unit=templ, fmt=’(a80)’) namel3
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read (unit=temp2, fmt=’(a80)’) namel4d
read(unit=temp3, fmt=’(a80)’) namelb
read (unit=temp4, fmt=’(a80)’) namel6

print*, ’sail: real ’,namel3
print*, ’sai2: real ’,nameléd
print*, ’sail: clim ’,namelb
print*, ’sai2: clim ’,namel6

return
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1.36.6 avhrr_file 5km (Source File:

filename_mod.F90)

IThis subroutine puts together AVHRR file name ! INTERFACE:

subroutine avhrr_laifile_5km ( &

name9,namel0,namell,namel?2,
avhrrdir, cyrl, cyr2, cmol,
implicit none

character(len=40), intent(in)
character(len=80), intent(out)
character(len=4), intent(in)
character(len=2), intent(in)

CONTENTS:

write(unit=templ, fmt=’(a40)’)
write(unit=temp2, fmt=’(a40)’)
write(unit=temp3, fmt=’(ad0)’)
write(unit=temp4, fmt=’(a40)’)
read(unit=templ, fmt=’(80al)’)
read (unit=temp2, fmt=’(80al)’)
read(unit=temp3, fmt=’(80al)’)
read (unit=temp4, fmt=’(80al)’)

:: name9, namelO, namell, namel2

&

cmo? )

:: avhrrdir
i cyrl, cyr2

:: cmol, cmo2

avhrrdir

avhrrdir

avhrrdir

avhrrdir

(fbase(i), i=1,80)
(fbase_2(i), i=1,80)
(fbase_3(i), i=1,80)
(fbase_4(i), i=1,80)

write(unit=templ, fmt=’(al,a4,a2)’) ’/’, cyrl, cmol
read (unit=templ, fmt=’(7al)’) fdir
write(unit=temp2, fmt=’(al,a4,a2)’) ’/’, cyr2, cmo2
read (unit=temp2, fmt=’(7al)’) fdir_2

write(unit=temp3, fmt=’(a5,a2)’

) °/CLIM’, cmol

read (unit=temp3, fmt=’(7al)’) fdir_3

write(unit=temp4, fmt=’(ab5,a2)’

) °/CLIM’, cmo?2

read (unit=temp4, fmt=’(7al)’) fdir_4
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doi=1,7
if ( fdir(i) ==’ 2> ) fdir(i) = °0’
if ( fdir_2(i) ==’ ’ ) fdir_2(i) = 0’
if ( £dir_3(i) == > ’ ) fdir_3(i) = ’0’
if ( fdir_4(i) ==’ ’ ) fdir_4(i) = 0’
enddo

write(unit=templ, fmt=’(a8)’) ’_bKM.bin’
write(unit=temp2, fmt=’(a8)’) ’_5KM.bin’
write(unit=temp3, fmt=’(a8)’) ’_5bKM.bin’
write(unit=temp4, fmt=’(a8)’) ’_5KM.bin’

read (unit=templ, fmt=’(80al)’) (fsubsn(i), i=1,15)
read (unit=temp2, fmt=’(80al)’) (fsubsn_2(i), i=1,15)
read (unit=temp3, fmt=’(80al)’) (fsubsn_3(i), i=1,15)
read (unit=temp4, fmt=’(80al)’) (fsubsn_4(i), i=1,15)

c=20

do i=1, 80
if ( (fbase(i) ==’ ’) .and. (¢ == 0) ) ¢c = i-1
if ( (fbase_2(i) ==’ ’) .and. (c == 0) ) c = i-1
if ( (fbase_3(i) == ’ ?) .and. (c == 0) ) ¢c = i-1
if ( (fbase_4(i) ==’ ’) .and. (c == 0) ) c = i-1

end do

write(unit=templ, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,7), &
(fsubsn(i), i=1,15)

write(unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,c), (fdir_2(i), i=1,7), &
(fsubsn_2(i), i=1,15)

write(unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1,c), (fdir_3(i), i=1,7), &
(fsubsn_3(i), i=1,15)

write(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1,c), (fdir_4(i), i=1,7), &
(fsubsn_4(i), i=1,15)

read(unit=templ, fmt=’(a80)’) name9

read (unit=temp2, fmt=’(a80)’) namelO

read (unit=temp3, fmt=’(a80)’) namell

read(unit=temp4, fmt=’(a80)’) namel2

return

1.36.7 avhrr_file_5km (Source File: filename_mod.F90)
IThis subroutine puts together AVHRR file name ! INTERFACE:

subroutine avhrr_saifile_5km ( &
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namel3,namel4,namelb5,namel6, &
avhrrdir, cyrl, cyr2, cmol, cmo2 )
implicit none

character(len=40), intent(in) :: avhrrdir
character(1len=80), intent(out) :: namel3, namel4, namel5, namel6
character(len=4), intent(in) :: cyrl, cyr2
character(len=2), intent(in) :: cmol, cmo?2
CONTENTS:

write(unit=templ, fmt=’(a40)’) avhrrdir
write(unit=temp2, fmt=’(a40)’) avhrrdir
write(unit=temp3, fmt=’(a40)’) avhrrdir
write(unit=temp4, fmt=’(a40)’) avhrrdir
read(unit=templ, fmt=’(80al)’) (fbase(i), i=1,80)
read (unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,80)
read (unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1,80)
read (unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1,80)

write(unit=templ, fmt=’(al,a4,a2)’) ’/’, cyrl, cmol
read (unit=templ, fmt=’(7al)’) fdir
write(unit=temp2, fmt=’(al,a4,a2)’) ’/’, cyr2, cmo2
read (unit=temp2, fmt=’(7al)’) fdir_2
write(unit=temp3, fmt=’(a5,a2)’) ’/CLIM’, cmol
read(unit=temp3, fmt=’(7al)’) fdir_3
write(unit=temp4, fmt=’(a5,a2)’) ’/CLIM’, cmo2
read(unit=temp4, fmt=’(7al)’) fdir_4

doi=1,7
if ( fdir(i) == ’ ) fdir(i) = °0’
if ( fdir_2(i) » 0 ) fdir_2(i) = ’0’
if ( fdir_3(i) > 2 ) fdir_3(i) =
if ( fdir_4(i) ’ ) fdir_4(i) =
enddo

|
o

Il
]
-

|
(@]

write(unit=templ, fmt=’(al2)’) ’_SAI_BKM.bin’
write(unit=temp2, fmt=’(al2)’) ’_SAI_5KM.bin’
write(unit=temp3, fmt=’(al2)’) ’_SAI_5KM.bin’
write(unit=temp4, fmt=’(al2)’) ’_SAI_5KM.bin’
read (unit=templ, fmt=’(80al)’) (fsubsn_5(i), i=1,15)
read (unit=temp2, fmt=’(80al)’) (fsubsn_6(i), i=1,15)
read (unit=temp3, fmt=’(80al)’) (fsubsn_7(i), i=1,15)
read (unit=temp4, fmt=’(80al)’) (fsubsn_8(i), i=1,15)

c=0

doi=1, 80
if ( (fbase(i) == ’ ’) .and. (¢ == 0) ) c = i-1
if ( (fbase_2(i) ==’ ’) .and. (c == 0) ) c = i-1
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if ( (fbase_3(i) ==’ ’) .and. (c == 0) ) c = i-1
if ( (fbase_4(i) ==’ ’) .and. (c == 0) ) c = i-1
end do
write(unit=templ, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,7), &
(fsubsn_5(i), i=1,15)
write(unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,c), (fdir_2(i), i=1,7),
(fsubsn_6(i), i=1,15)
write(unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1,c), (fdir_3(i), i=1,7),
(fsubsn_7(i), i=1,15)
write(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1,c), (fdir_4(i), i=1,7),
(fsubsn_8(i), i=1,15)
read(unit=templ, fmt=’(a80)’) namel3
read(unit=temp2, fmt=’(a80)’) nameld
read (unit=temp3, fmt=’(a80)’) namelb
read(unit=temp4, fmt=’(a80)’) namel6

return

1.36.8 modis_file_2 (Source File: filename_mod.F90)
! This subroutine puts together MODIS file name ! INTERFACE:

subroutine modis_file_2 (name9,namel0,namell,namel2,&
namel3,namel4,namel5,namel6, &
modisdir, cyrl, cyr2, cmol, cmo2 )

CONTENTS:

92 format (80al)

93 format (a80)

94 format (i4, i2, i2, i2)
95 format (10al)

96 format (a40)

97 format (a9)

67 format (alb)

98 format (al, a4, a2)

66 format (a5,a2)

99 format (7al)

write(90, 96, rec=1) modisdir

write(91, 96, rec=1) modisdir

write(92, 96, rec=1) modisdir

write(93, 96, rec=1) modisdir

read(90, 92, rec=1) (fbase(i), i=1,80)
read(91, 92, rec=1) (fbase_2(i), i=1,80)
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read(92, 92, rec=1) (fbase_3(i), i=1,80)
read (93, 92, rec=1) (fbase_4(i), i=1,80)

write(90, 98, rec=1) ’/’, cyrl, cmol
read (90, 99, rec=1) fdir

write(91, 98, rec=1) ’/’, cyr2, cmo2
read(91, 99, rec=1) fdir_2

write(92, 66, rec=1) ’/CLIM’, cmol
read(92, 99, rec=1) fdir_3

write(93, 66, rec=1) ’/CLIM’, cmo2
read(93, 99, rec=1) fdir_4

doi=1,7

if ( fdir(i) == 7 ) fdir(i) = ’0’

if ( fdir_2(i) ==’ > ) fdir_2(i)

if ( £dir_3(i) == > ’ ) fdir_3(i)

if ( fdir_4(i) ==’ ’ ) fdir_4(i)
enddo

write(90, 67, rec=1) ’_MODISLAI_0.125’

write(91, 67, rec=1) ’_MODISLAI_0.125’

write(92, 67, rec=1) ’_MODISLAI_0.125’

write(93, 67, rec=1) ’_MODISLAI_0.125’

read (90, 92, rec=1) (fsubsn(i), i=1,15)
read (91, 92, rec=1) (fsubsn_2(i), i=1,15)
read (92, 92, rec=1) (fsubsn_3(i), i=1,15)
read (93, 92, rec=1) (fsubsn_4(i), i=1,15)
write(90, 67, rec=1) ’_MODISSAI_0.125’
write(91, 67, rec=1) ’_MODISSAI_0.125’
write(92, 67, rec=1) ’_MODISSAI_0.125’
write(93, 67, rec=1) ’_MODISSAI_0.125’
read (90, 92, rec=1) (fsubsn_5(i), i=1,15)
read (91, 92, rec=1) (fsubsn_6(i), i=1,15)
read (92, 92, rec=1) (fsubsn_7(i), i=1,15)
read (93, 92, rec=1) (fsubsn_8(i), i=1,15)

)O)
)OJ
)O)

c =20

doi=1, 80
if ( (fbase(i) == > ’) .and. (c == 0) )
if ( (fbase_2(i) == ’ ’) .and. (c == 0)
if ( (fbase_3(i) ==’ ’) .and. (c == 0)
if ( (fbase_4(i) ==’ ’) .and. (c == 0)

end do

write(90, 92, rec=1) (fbase(i), i=1,c),

(fsubsn(i), i=1,15)

(fdir(i), i=1,7),

write(91, 92, rec=1) (fbase_2(i), i=1,c),

(fsubsn_2(i), i=1,15)

~ 0

O 0O 0

(fdir_2(1), i=1,7),

163
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write(92, 92, rec=1) (fbase_3(i), i=1,c), (fdir_3(i), i=1,7),
(fsubsn_3(i), i=1,15)

write(93, 92, rec=1) (fbase_4(i), i=1,c), (fdir_4(i), i=1,7),
(fsubsn_4(i), i=1,15)

read (90, 93, rec=1) name9

read(91, 93, rec=1) namelO

read(92, 93, rec=1) namell

read(93, 93, rec=1) namel2

write(90, 92, rec=1) (fbase(i), i=1,c), (fdir(i), i=1,7), &
(fsubsn_5(i), i=1,15)

write(91, 92, rec=1) (fbase_2(i), i=1,c), (fdir_2(i), i=1,7),
(fsubsn_6(i), i=1,15)

write(92, 92, rec=1) (fbase_3(i), i=1,c), (fdir_3(i), i=1,7),
(fsubsn_7(i), i=1,15)

write(93, 92, rec=1) (fbase_4(i), i=1,c), (fdir_4(i), i=1,7),
(fsubsn_8(i), i=1,15)

read (90, 93, rec=1) namel3

read(91, 93, rec=1) namel4d

read(92, 93, rec=1) namelb

read(93, 93, rec=1) namel6

close(90)
close(91)
close(92)
close(93)

! print*, ’n9 ’,name9

! print*, ’nl0 ’,namel0
! print*, ’nll ’,namell
! print*, ’nl2 ’,namel2
! print*, ’nl3 ’,namel3
! print*, ’nl4 ’,nameld
! print*, ’nlb5 ’,namelb
! print*, ’nl6 ’,namel6
return

&

&

&

&

&
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1.36.9 modis_file_ 5km (Source File: filename_mod.F90)
! This subroutine puts together MODIS file name ! INTERFACE:

subroutine modis_file_5km(name9,namel10,namell,namel?2,namel3,&
namel4,namel5,namel6, &
modisdir, cyrl, cyr2, cmol, cmo2 )
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CONTENTS:

92 format (80al)

93 format (a80)

94 format (i4, i2, i2, i2)
95 format (10al)

96 format (a40)

97 format (a9)

67 format (a8)

68 format (al2)

98 format (al, a4, a2)
66 format (a5,a2)

99 format (7al)

write(unit=templ, fmt=’(a40)’) modisdir
write(unit=temp2, fmt=’(a40)’) modisdir
write(unit=temp3, fmt=’(a40)’) modisdir
write(unit=temp4, fmt=’(a40)’) modisdir

read (unit=templ, fmt=’(80al)’) (fbase(i), i=1,80)
read (unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,80)
read (unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1,80)
read(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1,80)

write(unit=templ, fmt=’(al,a4,a2)’) ’/’, cyrl, cmol
read (unit=templ, fmt=’(7al)’) fdir
write(unit=temp2, fmt=’(al,a4,a2)’) ’/’, cyr2, cmo2
read(unit=temp2, fmt=’(7al)’) fdir_2
write(unit=temp3, fmt=’(a5,a2)’) ’/CLIM’, cmol

read (unit=temp3, fmt=’(7al)’) fdir_3
write(unit=temp4, fmt=’(a5,a2)’) ’/CLIM’, cmo2
read(unit=temp4, fmt=’(7al)’) fdir_4

doi=1,7
if ( fdir(i) ==’ ’ ) fdir(i) = 0’
if ( fdir_2(i) == > ) fdir_2(i) = ’0’
if ( fdir_3(i) ==’ ’ ) fdir_3(i) = 0’
if ( fdir_4(i) == > ’ ) fdir_4(i) = ’0’
enddo

write(unit=templ, fmt=’(a8)’) ’_5KM.bin’
write(unit=temp2, fmt=’(a8)’) ’_bKM.bin’
write(unit=temp3, fmt=’(a8)’) ’_5KM.bin’
write(unit=temp4, fmt=’(a8)’) ’_bKM.bin’

read (unit=templ, fmt=’(80al)’) (fsubsn(i), i=1,15)
read (unit=temp2, fmt=’(80al)’) (fsubsn_2(i), i=1,15)
read (unit=temp3, fmt=’(80al)’) (fsubsn_3(i), i=1,15)
read (unit=temp4, fmt=’(80al)’) (fsubsn_4(i), i=1,15)
write(unit=templ, fmt=’(al2)’) ’_SAI_5KM.bin’
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write(unit=temp2, fmt=’(al2)’) ’_SAI_5KM.bin’
write(unit=temp3, fmt=’(al2)’) ’_SAI_5KM.bin’
write(unit=temp4, fmt=’(al2)’) ’_SAI_5KM.bin’
read (unit=templ, fmt=’(80al)’) (fsubsn_5(i), i=1,15)
read (unit=temp2, fmt=’(80al)’) (fsubsn_6(i), i=1,15)
read (unit=temp3, fmt=’(80al)’) (fsubsn_7(i), i=1,15)
read (unit=temp4, fmt=’(80al)’) (fsubsn_8(i), i=1,15)

c=0

do i=1, 80
if ( (fbase(i) ==’ ?) .and. (¢ ==0) ) ¢c = i-1
if ( (fbase_2(i) ==’ ’) .and. (c == 0) ) ¢c = i-1
if ( (fbase_3(i) ==’ ’) .and. (c == 0) ) c = i-1
if ( (fbase_4(i) ==’ ’) .and. (c == 0) ) c = i-1

end do

write(unit=templ, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,7), &
(fsubsn(i), i=1,15)

write(unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,c), (fdir_2(i), i=1,7), &
(fsubsn_2(i), i=1,15)

write(unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1,c), (fdir_3(i), i=1,7), &
(fsubsn_3(i), i=1,15)

write(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1,c), (fdir_4(i), i=1,7), &
(fsubsn_4(i), i=1,15)

read (unit=templ, fmt=’(a80)’) name9

read(unit=temp2, fmt=’(a80)’) namelO

read (unit=temp3, fmt=’(a80)’) namell

read(unit=temp4, fmt=’(a80)’) namel2

write(unit=templ, fmt=’(80al)’) (fbase(i), i=1,c), (fdir(i), i=1,7), &
(fsubsn_5(i), i=1,15)

write(unit=temp2, fmt=’(80al)’) (fbase_2(i), i=1,c), (fdir_2(i), i=1,7), &
(fsubsn_6(i), i=1,15)

write(unit=temp3, fmt=’(80al)’) (fbase_3(i), i=1l,c), (£dir_3(1), i=1,7), &
(fsubsn_7(i), i=1,15)

write(unit=temp4, fmt=’(80al)’) (fbase_4(i), i=1l,c), (fdir_4(i), i=1,7), &
(fsubsn_8(i), i=1,15)

read(unit=templ, fmt=’(a80)’) namel3

read(unit=temp2, fmt=’(a80)’) namel4d

read(unit=temp3, fmt=’(a80)’) namelb

read(unit=temp4, fmt=’(a80)’) namel6

print*, ’nll1’ ,namell

print*, ’n15’,namelb

return

end subroutine modis_file_5KM
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1.36.10 avhrr_g file (Source File: filename_mod.F90)
I'l This subroutine puts together AVHRR LAT file name ! INTERFACE:

subroutine avhrr_g_file (name9,namelO,namell,namel2,namel3,namel4d, &
namel5,namel6,avhrrdir,cyrl,cyr2,cmol,cmo2 )

implicit none

ARGUMENTS:
character(len=40), intent(in) :: avhrrdir
character(1len=80), intent(out) :: name9, namelO, namell, namel2
character(1len=80), intent(out) :: namel3, namel4, namel5, namel6
character(len=4), intent(in) 1: ocyrl, cyr2
character(len=2), intent(in) :: cmol, cmo2

1.36.11 modis_g file (Source File: filename_mod.F90)
!'l This subroutine puts together MODIS LALI file name ! INTERFACE:

subroutine modis_g_file (name9,namelO,namell,namel2,namel3,nameld, &
namel5,namel6,modisdir,cyrl,cyr2,cmol,cmo2 )

implicit none

ARGUMENTS:
character(len=40), intent(in) :: modisdir
character(len=80), intent(out) :: name9, namel0, namell, namel2
character(1en=80), intent(out) :: namel3, namel4, namel5, namel6
character(len=4), intent(in) 1: cyrl, cyr2
character(len=2), intent(in) :: cmol, cmo2

1.37 Fortran: Module Interface grid_module.F90 (Source File: grid_module.F90)

LIS non-model-specific grid variables only.

FORCING() ARRAY:

. T 2m Temperature interpolated to 2 metres [K]

. q 2m Instantaneous specific humidity interpolated to 2 metres|[kg/kg]
radswg Downward shortwave flux at the ground [W/m?]

. lwgdwn Downward longwave radiation at the ground [W/m?]

u 10m Instantaneous zonal wind interpolated to 10 metres [m/s]

v 10m Instantaneous meridional wind interpolated to 10 metres[m/s]
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7. ps Instantaneous Surface Pressure [Pa]
8. preacc Total precipitation [mm/s]

9. precon Convective precipatation [mm/s]
10. albedo Surface albedo (0-1)

REVISION HISTORY:

15 Oct 1999: Paul Houser; Initial code

11 Apr 2000: Brian Cosgrove; Added Forcing Mask variables

23 Feb 2001: Urszula Jambor; Added GEOS & GDAS forcing variables

27 Feb 2001: Brian Cosgrove; Added Catchment forcing data variables

23 Mar 2001: Jon Radakovich; Added variables for PSAS assimilation

04 Sep 2001: Brian Cosgrove; Added variabes for humidity, precip,par
brightness temp,precip mask, removed awips2lis and
pinker2lis variables, GRIB interp. package used now

15 Oct 2001: Jesse Meng; Revised doc block with forcing array definition

15 Oct 2001: Jesse Meng; Added oblwdatal and oblwdata2

14 Nov 2002: Sujay Kumar; Optimized version of grid_module

INTERFACE:

module grid_module
implicit none
public griddec

ARGUMENTS:
type griddec
real 11 lat !latitude of grid point
real :: lon !longitude of grid point
real :: forcing(10) linterpolated LIS forcing array
real :: fgrd(13) !fraction of vegetation class in grid

end type griddec

1.38 Fortran: Module Interface grid_spmdMod.F90 (Source File: grid_spmdMod.F90)

This module computes domain decomposition on the grid domain

REVISION HISTORY:
14 Nov 2002 Sujay Kumar Initial Specification
INTERFACE:
module grid_spmdMod
USES:
use spmdMod
ARGUMENTS:

integer, allocatable :: gdi(:), gdisp(:)
integer, allocatable :: g2di(:), g2disp(:)
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1.38.1 allocate_gdd (Source File: grid_spmdMod.F90)

Allocates memory for arrays that contain domain decomposition information

INTERFACE:
subroutine allocate_gdd()
DESCRIPTION:

Allocates memory for arrays that contain domain decomposition information CONTENTS:

allocate(gdi(0:npes-1))
allocate(gdisp(O0:npes-1))
allocate(g2di(0:npes-1))
allocate(g2disp(0:npes-1))

1.38.2 grid_spmd_init (Source File: grid_spmdMod.F90)

Computes domain decomposition based on the number of processors

INTERFACE:
subroutine grid_spmd_init(tile,nch,nmif,ngrid)
USES:

use tile_module
use tile_spmdMod, only : displs
!INPUT ARGUMENTS:
integer, intent(in) :: nch, ngrid, nmif
'0UTPUT ARGUMENTS:
type(tiledec)::tile(nch)

CONTENTS:

gdisp(0) =0
do p=1, npes-1

gdisp(p) = tile(displs(p))%index
enddo
do p =0 , npes-2

gdi(p) = gdisp(p+1)-gdisp(p)
enddo
gdi(npes-1) = ngrid - gdisp(npes-1)
do p=0, npes-1

g2di(p) = gdi(p)*nmif
enddo
g2disp(0) = 0
do p=1, npes-1

g2disp(p) = g2disp(p-1)+g2di(p-1)
enddo
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1.39 Fortran: Module Interface gswp_module.F90 (Source File: gswp_module.F90)

This module contains useful routines that generates indices for reading the GSWP data

REVISION HISTORY:

24Feb04 Sujay Kumar Initial Specification

INTERFACE:

module gswp_module

contains
subroutine getgswp_monindex(yr,mo,index)
integer, intent(out) :: index
integer, intent(in) :: yr, mo
integer :: k
logical :: leap
index = 0

index = index + (yr-1982)*12 + mo
end subroutine getgswp_monindex

subroutine getgswp_timeindex(yr,mo,da,hr,index)

implicit none

integer, intent(in) :: yr, mo, da, hr

integer, intent(out) :: index

integer :: ryr, rmo, rda, rhr, days1(12),days2(12),yrs(13)

integer :: k

data yrs /184,365,366,365,365,365,366,365,365,365,366,365,365/ !from 1983-94
data days! /31,28,31,30,31,30,31,31,30,31,30,31/

data days2 /31,29,31,30,31,30,31,31,30,31,30,31/

logical :: leap

ryr = 1982
rmo = 7
rda = 1
rhr = 0
index = 0
if(yr.gt.1982) then

if ((mod(yr,4) .eq.0.and.mod(yr,100) .ne.0) & lcorrect for leap year

.or. (mod(yr,400) .eq.0))then lcorrect for y2k
leap = .true.
else

leap = .false.
endif
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k = mo
index = index + hr+ (da-1)%*24
do while(k.gt.1)

if (leap) then

index = index + days2(k-1) *24
else
index = index + days1l(k-1) *24
endif
k = k-1
enddo
! now add the missing years..
k = yr-1982

do while(k.ge.1)
index = index + yrs(k)*24
k = k-1
enddo
index =
else
if(mo.gt.7) then
k=mo

index/3

index = index+hr+(da-1)*24
do while(k .gt.7)

index = index + daysl(k-1)*24

k = k-1

end do
else

index = hr+(da-1)*24
endif
index = index/3
endif
index+1

lconvert times to 3 hour index

index =

end subroutine getgswp_timeindex

end module gswp_module

\markboth{Left}{Source File: 1lisdrv.F90,

Date:
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lcurrent year’s

lcurrent year’s

Fri Dec 17 15:20:00 EST 2004

NASA Goddard Space Flight Center Land Information System (LIS) V3.0

Released May 2004

See SOFTWARE DISTRIBUTION POLICY for software distribution policies
The LIS source code and documentation are in the public domain,
available without fee for educational, research, non-commercial and

commercial purposes.

Users may distribute the binary or source

code to third parties provided this statement appears on all copies and
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that no charge is made for such copies.

NASA GSFC MAKES NO REPRESENTATIONS ABOUT THE SUITABILITY OF THE
SOFTWARE FOR ANY PURPOSE. IT IS PROVIDED AS IS WITHOUT EXPRESS OR
IMPLIED WARRANTY. NEITHER NASA GSFC NOR THE US GOVERNMENT SHALL BE
LIABLE FOR ANY DAMAGES SUFFERED BY THE USER OF THIS SOFTWARE.

See COPYRIGHT.TXT for copyright details.

#include "misc.h"

WIIIIII17777777777777777777777777777777777777777777777777777

\mbox{}\hrulefill\

\subsubsection{lisdrv.F90 - Main program for LIS (Source File: lisdrv.F90)}

Main driver program for LIS. It initializes the boundary conditions,
allocates memory for the required variables, sets up appropriated
model parameters, performs the I/0 for forcing and land models,

in addition to calling the appropriate land model over different
time steps and geographical domains.

\subsection{Function calls for main routines: }

The function calls are:
\begin{description}
\item[LIS\_domain\_init]
Initializes the domain variables

\item[LIS\_allocate\_memory]

Allocates memory for modules, variables
\item[LIS\_lsm\_init]

Initializes land surface model run parameters
\item[LIS\_baseforcing\_init]

Initializes model forcing variables
\item[LIS\ _readrestart]

Reads the restart files
\item[LIS\_setuplsm]

Completes initialization of the land surface model
\item[LIS\_ticktime]

Manages the advancement of time
\item[LIS\_endofrun]

Checks if the end of simulation is reached
\item[LIS\_get\_base\_forcing]

Reads, interpolates model forcing
\item[LIS\_force2tile]

Transfers grid forcing to model tiles.
\item[LIS\_lsm\_main]

Executes land surface model runs.
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\item[LIS\_lsm\_output]

Writes land surface model output
\item[LIS\_write\_restart]

Writes restart files
\end{description}

\bigskip{\sf REVISION HISTORY:}
\begin{verbatim} 14Nov02 Sujay Kumar Initial Specification

USES:

use precision

use lisdrv_module

use lsm_module

use baseforcing_module

use obsprecipforcing_module
use obsradforcing_module
use spmdMod

CONTENTS:

call LIS_config

call LIS_domain_init

call LIS_1lsm_init

call LIS_baseforcing_init

call LIS_obsprecipforcing_init
call LIS_obsradforcing_init
call LIS_setuplsm

call LIS_readrestart

do while (.NOT. LIS_endofrun())
call LIS_ticktime
call LIS_setDynlsm
call LIS_get_base_forcing
call LIS_get_obsprecip_forcing
call LIS_get_obsrad_forcing
call LIS_force2tile
call LIS_lsm_main
call LIS_lsm_output
call LIS_writerestart

enddo
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1.40 Fortran: Module Interface lisdrv_module.F90 (Source File: lisdrv_module.F90)

Main program for LIS This module contains interfaces and subroutines that control program
execution.

REVISION HISTORY:

14Nov02 Sujay Kumar Initial Specification

USES:

use lis_module
use grid_module
use time_manager
use tile_spmdMod
use tile_module

1.40.1 1d_domain_init (Source File: lisdrv_module.F90)

Calls routines to read the card file, and initialize the time manager

INTERFACE:
subroutine LIS_config()
CONTENTS:

call spmd_init()

if ( masterproc ) then
call readcard()

endif

! we have read in the time parameters. Use them to initialize ESMF
! time manager

if ( masterproc ) then
call setup_timeMgr()
lis¥%t)endtime = O
endif

1.40.2 setup_timeMgr (Source File: lisdrv_module.F90)

Initializes the ESMF time manager

INTERFACE:
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subroutine setup_timeMgr ()
CONTENTS:

call timemgr_init(list)
print*, ’time manager initialized..’
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1.40.3 LIS _ticktime (Source File: lisdrv_module.F90)

Uses the ESMF time manager to handle model timestepping.

INTERFACE:
subroutine LIS_ticktime()
USES:

#if (defined SPMD)
use driverpardef_module, only: MPI_LT_STRUCT
#endif

CONTENTS:

if (masterproc) then
call advance_timestep(lis/t)
endif
#if (defined SPMD)
call MPI_BCAST(lis%t, 1, MPI_LT_STRUCT, 0, &
MPI_COMM_WORLD, ierr)
#endif

1.40.4 LIS_domain_init (Source File: lisdrv_module.F90)

Allocates memory for the domain variables, initializes MPI data structures, and computes

domain decomposition

INTERFACE:

subroutine LIS_domain_init

CONTENTS:

#if (defined SPMD)
call def_driverpar_structs()
#endif
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#if ( defined OPENDAP )
call MPI_BCAST(1lis%d, 1, MPI_LD_STRUCT, O, MPI_COMM_WORLD, ierr)
call MPI_BCAST(1lis%f, 1, MPI_LF_STRUCT, O, MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%p, 1, MPI_LP_STRUCT, O, MPI_COMM_WORLD, ierr)

call define_domains()
call read_domain(lis%d%domain)
#else
if ( masterproc ) then
call define_domains()
call read_domain(lis¥%d%domain)
endif
#endif
if ( masterproc ) then
nc = getnc()
nr = getnr()
maxt = getmaxt()
call setnch(nc, nr, maxt)
endif

#if O
#if ( defined OPENDAP )
#if (defined SPMD)
call MPI_BCAST(lis%d%ic, 1, MPI_INTEGER, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%d%ir, 1, MPI_INTEGER, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%d%lnc, 1, MPI_INTEGER, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%d%lnr, 1, MPI_INTEGER, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%p%nt, 1, MPI_INTEGER, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%d¥%mina, 1, MPI_REAL, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis)d/maxt, 1, MPI_INTEGER, 0, &
MPI_COMM_WORLD, ierr)
! call MPI_BCAST(1lis%pkkoster, 1, MPI_INTEGER, O, &
! MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%p/%mfile, 50, MPI_CHARACTER, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%p%vfile, 50, MPI_CHARACTER, 0, &
MPI_COMM_WORLD, ierr)
#endif
#endif
#endif
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#if ( ! defined OPENDAP )
if (masterproc) then
#endif
call domain_init(1lis%d%domain)
#if ( ! defined OPENDAP )
endif
#endif
#if (defined SPMD)
lcall def_driverpar_structs()
call MPI_BCAST(lis%d, 1, MPI_LD_STRUCT, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(1lis%f, 1, MPI_LF_STRUCT, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(1lis%p, 1, MPI_LP_STRUCT, 0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%o, 1, MPI_LO_STRUCT,O0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%a, 1, MPI_LA_STRUCT,O0, &
MPI_COMM_WORLD, ierr)
call MPI_BCAST(lis%t, 1, MPI_LT_STRUCT,0, &
MPI_COMM_WORLD, ierr)

#endif

#if ( ! defined OPENDAP )
lis%d%ngrid = lis%d%glbngrid
lis%d%nch = lis%d%glbnch

#endif

call allocate_tiledd
if (masterproc) then
call tile_spmd_init(tile, lis%d%glbnch,lis)f%nmif)
endif
call spread_tdds()
if (.NOT.masterproc) then
allocate(tile(di_array(iam)))
endif
#if (defined SPMD)
if (npes>1) then
call MPI_SCATTERV(tile,di_array,displs, &
MPI_TILE_STRUCT,tile,di_array(iam) ,MPI_TILE_STRUCT, &
0,MPI_COMM_WORLD,ierr)
endif
#endif
call allocate_gdd
if (masterproc) then
call grid_spmd_init(tile,lis¥%d%glbnch, &
lis)f)nmif, lisY%d%glbngrid)
endif
call spread_gdds()
if (.NOT.masterproc) then
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allocate(grid(gdi(iam)))
endif
#if (defined SPMD)
if (npes >1) then
call MPI_SCATTERV(grid,gdi,gdisp, &
MPI_GRID_STRUCT,grid,gdi(iam) ,MPI_GRID_STRUCT, &
0,MPI_COMM_WORLD, ierr)
endif
#endif
call dist_gindex()
#if O
I<kluge>
if (masterproc) then
call get_curr_date(lis¥%tlyr,listVmo,lis%t)da,curSec)
call sec2time(curSec,lislt¥hr,lisltVmn,lis%t%ss)
call updatetime(lis%t)
endif
I</kluge>
#endif
#if (defined SPMD)
call MPI_BCAST(lis%t, 1, MPI_LT_STRUCT, 0, &
MPI_COMM_WORLD, ierr)
#endif
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1.40.5 setnch (Source File: lisdrv_module.F90)
Computes an estimate of the total number of tiles
INTERFACE:

subroutine setnch(nc, nr, maxt)
ARGUMENTS:

integer::nc
integer: :nr
integer: :maxt

CONTENTS:

lis%d%glbnch = nc*nr*maxt !!may be too big
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1.40.6 getdomain (Source File: lisdrv_module.F90)

Returns the domain resolution

INTERFACE:
function getdomain() result(d)
ARGUMENTS:

integer :: d

CONTENTS:

d = 1lis%d’domain
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1.40.7 getlsm (Source File: lisdrv_module.F90)

Returns which land surface model is executed

INTERFACE:
function getlsm() result(lsmno)
ARGUMENTS:
integer :: lsmno
CONTENTS:

1smno = lis%d%lsm

1.40.8 getnch (Source File: lisdrv_module.F90)

Returns the number of model tiles

INTERFACE:
function getnch() result(n)
ARGUMENTS:

integer :: n

CONTENTS:

n = lis’dkglbnch
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1.40.9 getnc (Source File: lisdrv_module.F90)

Returns the number of columns

INTERFACE:
function getnc() result(ncol)
ARGUMENTS:
integer :: ncol
CONTENTS:

ncol = lis%d%lnc
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1.40.10 getnr (Source File: lisdrv_module.F90)

Returns the number of columns

INTERFACE:
function getnr() result(nrow)
ARGUMENTS:
integer :: nrow
CONTENTS:

nrow = lis%d%lnr

1.40.11 gettileindex (Source File: lisdrv_module.F90)

Returns the index of a tile given lat lon

INTERFACE:
function gettileindex(lat,lon) result (k)
ARGUMENTS:
real :: lat, lon
integer :: k, t
CONTENTS:
k = -1

do t=1,1lis%d%nch
if ((grid(tile(t)%index)’%lat .eq. lat) .and. &
(grid(tile(t)’%index)%lon .eq. lon)) then
k=t
endif
enddo
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1.40.12 getmaxt (Source File: lisdrv_module.F90)
Returns the maximum number of tiles
INTERFACE:
function getmaxt() result(maxt)
ARGUMENTS:
integer :: maxt
CONTENTS:

maxt = lis%d¥%maxt
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1.40.13 getforcing (Source File: lisdrv_module.F90)
Returns the type of forcing used
INTERFACE:
function getforcing() result(f)
ARGUMENTS:
integer:: f
CONTENTS:

f = lisYfY%force

1.40.14 getnmif (Source File: lisdrv_module.F90)
Returns the number of forcing variables for model initialization
INTERFACE:
function getnmif () result(f)
ARGUMENTS:
integer:: f
CONTENTS:

f = lis¥fY%nmif
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1.40.15 LIS _endofrun (Source File: lisdrv_module.F90)

Returns if the end of simulation has reached

INTERFACE:

function LIS_endofrun() result(finish)

ARGUMENTS:
logical :: finish
integer :: ierr
CONTENTS:

if (masterproc) then
finish = is_last_step(lis¥%t)
endif
#if (defined SPMD)
call MPI_BCAST(finish, 1, MPI_LOGICAL, 0, &
MPI_COMM_WORLD, ierr)
#endif
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1.40.16 dist_gindex (Source File: lisdrv_module.F90)

Distributes the mask indices on compute nodes for a GDS-based execution

INTERFACE:
subroutine dist_gindex
USES:

use grid_spmdMod

implicit none

ARGUMENTS:
integer :: findex, lindex, nr_count, t
integer :: ierr
integer :: grid_offset, grid_lb, grid_ub
integer :: i, j

#if (defined SPMD)
integer :: status(MPI_STATUS_SIZE)
#endif

CONTENTS:
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#if ( defined OPENDAP )
#if (defined SPMD)
if ( npes > 1 ) then
if ( masterproc ) then
do t = 1, npes-1
findex = tile( gdisp(t) + 1 )Yrow
lindex = tile( gdisp(t) + gdi(t) )%row
nr_count = (lindex-findex+1)
print*,’DBG: lisdrv_module —— ’, &
’t, findex,lindex,lis%d%gnc,nr_count’, &
t, findex,lindex,lis%d¥%gnc,nr_count,’ (’, iam,’)’
call mpi_send(nr_count,1,MPI_INTEGER,t,t, &
MPI_COMM_WORLD,ierr)
call mpi_send(glbgindex(:,findex:lindex), &
lisYd%gnc*nr_count, &
MPI_INTEGER,t,t,MPI_COMM_WORLD,ierr)
enddo
else
call mpi_recv(nr_count,1,MPI_INTEGER,O,MPI_ANY_TAG, &
MPI_COMM_WORLD,status,ierr)
allocate(gindex(1lis’d%gnc,nr_count),stat=ierr)
call check_error(ierr,’lisdrv_module’, &
’Error allocating gindex.’,iam)
call mpi_recv(gindex,lis¥dgnc*nr_count,MPI_INTEGER,O, &
MPI_ANY_TAG, &
MPI_COMM_WORLD,status,ierr)
endif
endif

if ( masterproc ) then

findex = tile( gdisp(0) + 1 )Yrow

lindex = tile( gdisp(0) + gdi(0) )Y%row

nr_count = (lindex-findex+1)

print*,’DBG: lisdrv_module -- ’, &
’findex,lindex,lis’d%gnc,nr_count’, &
findex,lindex,lis’dl%gnc,nr_count,’ (’, iam,’)’

allocate(gindex(lis’dkgnc,nr_count),stat=ierr)

call check_error(ierr,’lisdrv_module’, &
’Error allocating gindex.’,iam)

print*,’DBG: lisdrv_module -- size(gindex),size(glbgindex)’, &
size(gindex(1:1is%dlgnc,l:nr_count)), &
size(glbgindex(1:1lis¥dlgnc,findex:lindex))

gindex = glbgindex(:,findex:lindex)

endif
grid_lb = gdisp(iam) + 1
grid_ub = gdisp(iam) + gdi(iam)

grid_offset = gdisp(iam)
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do j =1, nr_count
do i = 1, lis}d¥gnc
if ( gindex(i,j) /= -1 ) then
if ( ( gindex(i,j) < grid_1lb ) .or. &
( gindex(i,j) > grid_ub ) ) then

gindex(i,j) = - 1
else
gindex(i,j) = gindex(i,j) - grid_offset
endif
endif
enddo
enddo
#endif
#else

if ( masterproc ) then
allocate(gindex(1is¥%d’lnc,lis’d%lnr) ,stat=ierr)
call check_error(ierr,’lisdrv_module’, &
’Error allocating gindex.’,iam)
gindex=glbgindex
endif
#endif

1.41 Fortran: Module Interface lis_indices_module.F90 (Source File: lis_indices_ module.F90)

This module contains generic indices for performing loops over rows and columns. Depend-
ing on how LIS is run (e.g., when using a GrADS-DODS server (GDS) or not), the number
of rows and columns for a given domain may change. This module determines how LIS is
run and which set of indices to use.

REVISION HISTORY:

08 Apr 2004 James Geiger; Initial Specification

1.41.1 lis_set_indices (Source File: lis_indices_module.F90)

This routine sets the generic indices — lis_nc_working, lis_nr_working, lis_tnroffset, lis_nc_data,
lis_nr_data, lis_g2l_row_offset, and lis_g2l_col_offset — depending on how the LIS executable
was compiled.

INTERFACE:

subroutine lis_set_indices()
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1.41.2 lis_get_run_slat (Source File: lis_indices_module.F90)
This routine returns the value of the southern latitude for the running domain.

INTERFACE:

function lis_get_run_slat()

1.41.3 lis_get_run_wlon (Source File: lis_indices_module.F90)
This routine returns the value of the western longitude for the running domain.

INTERFACE:

function lis_get_run_wlon()

1.41.4 lis_get_run_nlat (Source File: lis_indices_module.F90)
This routine returns the value of the northern latitude for the running domain.

INTERFACE:

function lis_get_run_nlat()

1.41.5 lis_get_run_elon (Source File: lis_indices_module.F90)
This routine returns the value of the eastern longitude for the running domain.

INTERFACE:

function lis_get_run_elon()

1.41.6 lis_get_run_lat_res (Source File: lis_indices_module.F90)
This routine returns the value of the resolution (latitude) for the running domain.

INTERFACE:

function lis_get_run_lat_res()

1.41.7 lis_get_run_lon_res (Source File: lis_indices_module.F90)
This routine returns the value of the resolution (longitude) for the running domain.

INTERFACE:

function lis_get_run_lon_res()
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1.41.8 lis_get_data_slat (Source File: lis_indices_module.F90)

This routine returns the value of the southern latitude for the parameter data domain.

INTERFACE:

function lis_get_data_slat()

1.41.9 lis_get_data_wlon (Source File: lis_indices_module.F90)
This routine returns the value of the western longitude for the parameter data domain.

INTERFACE:

function lis_get_data_wlon()

1.41.10 lis_get_data_nlat (Source File: lis_indices_module.F90)

This routine returns the value of the northern latitude for the parameter data domain.

INTERFACE:

function lis_get_data_nlat()

1.41.11 lis_get_data_elon (Source File: lis_indices_module.F90)

This routine returns the value of the eastern longitude for the parameter data domain.

INTERFACE:

function lis_get_data_elon()

1.41.12 lis_get_data_lat_res (Source File: lis_indices_module.F90)

This routine returns the value of the resolution (latitude) for the parameter data domain.

INTERFACE:

function lis_get_data_lat_res()

1.41.13 lis_get_data_lon_res (Source File: lis_indices_module.F90)
This routine returns the value of the resolution (longitude) for the parameter data domain.

INTERFACE:

function lis_get_data_lon_res()
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1.41.14 lis_global_to_local row_offset (Source File: lis_indices_module.F90)

This routine returns the offset needed to adjust a global row index value into its correspond-
ing local row index value.

INTERFACE:

function 1lis_global_to_local_row_offset(offset)

1.41.15 lis_global to_local_col offset (Source File: lis_indices_module.F90)

This routine returns the offset needed to adjust a global column index value into its corre-
sponding local column index value.

INTERFACE:

function lis_global_to_local_col_offset()

1.41.16 lis_log_msg.F90 (Source File: lis_log_msg.F90)

This routine formats a given message by prepending a time stamp and appending the process
id number. This newly formatted message is then written to standard out.

REVISION HISTORY:
12 Mar 2004: James Geiger; Initial version
INTERFACE:

subroutine lis_log_msg(msg)

USES:

use spmdMod, only : iam

implicit none

INPUT PARAMETERS:

character(len=%), intent(in) :: msg

LOCAL VARIABLES:

character(len=8) :: date
character(len=10) :: time
character(len=5) :: zone

integer, dimension(8) :: values
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CONTENTS:

call date_and_time(date,time,zone,values)

print*,date(1:4),’-’,date(5:6),’-’,date(7:8),°T’, &
time(1:2),’:7,time(3:4),’:’,time(5:10),’ ’, &
trim(msg),’ (’,iam,’)’

1.41.17 lis_log_blocked _msg (Source File: lis_log_msg.F90)

This routine call lis_log_ msg to print a time-stamped message, and then it waits at an
mpi_barrier.

REVISION HISTORY:
16 Aug 2004: James Geiger; Initial version
INTERFACE:

subroutine lis_log_blocked_msg(msg)

#include "misc.h"

USES:

use spmdMod

implicit none

INPUT PARAMETERS:

character(len=%), intent(in) :: msg
integer :: ierr
call lis_log_msg(msg)

#if ( defined SPMD )
if ( npes > 1 ) then
call lis_log_msg(’DBG: lis_log_blocked_msg -- waiting at barrier’)
call MPI_BARRIER(MPI_COMM_WORLD,ierr)
call lis_log_msg(’DBG: lis_log_blocked_msg -- passed barrier’)
endif
#endif
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1.42 Fortran: Module Interface lis_module.F90 (Source File: lis_module.F90)

Module for LDAS variable specification. This file will contain no tile space or grid space
variables.

REVISION HISTORY:

15
4
11

6

23
27
15
12
30
17
30
05

15
27
07
03
05

08
15
28
14
14
17

INTERFACE:

Oct
Apr
Apr

Jun
Feb
Feb
Mar
Apr
Apr
Jul
Jul
Sep

Oct
Nov
Dec
Feb
Feb

Feb
Apr
Apr
Nov
Oct
Oct

1999:
2000:
2000:

2000:
2001:
2001:
2001:
2001:
2001:
2001:
2001:
2001:

2001:
2001:
2001:
2002:
2002:

2002:
2002:
2002:
2002;
2003;
2003:

Paul Houser; Initial code

Jeffrey Walker; Added some catchment model variables

Brian Cosgrove; Elevation correction and Forcing Mask
variables added

Jon Radakovich; Updated for new version of CLM

Urszula Jambor; Updated for GEOS & GDAS forcing in GLDAS
Brian Cosgrove; Added Catchment forcing data variables

Jon Gottschalck; Updated for GDAS initialization of Mosaic
Urszula Jambor; Added domain,lsm,& force namefile paramters
Jon Radakovich; Update for PSAS temperature assimilation
Jon Gottschalck; Update for global precipitation variables
Matt Rodell; Add new soil parameter variables

Brian Cosgrove; Add variables for PAR and BRTTMP, remove
1/4 to 1/8 interp variables

Jesse Meng; Replace agrmet flag by agrmetsw and agrmetlw
Jon Gottschalck; Added variables for AVHRR LAI data
Urszula Jambor; Added LDAS_KGDS array

Jon Gottschalck; Added Koster tilespace variables

Brian Cosgrove; Added NLDAS 11 Layer soil class file from Yun Duan
and ftype variable to indicate NLDAS ETA forcing source used
Urszula Jambor; Added latmax for AGRMET use.

Urszula Jambor; Added ECMWF forcing options.

Kristi Arsenault; Added NOAH LSM parameters and code

Sujay Kumar; Optimized version for LIS

Sujay Kumar; Removed LSM specific variables.

Yudong Tian; Added IC, IR for regional runs

module lis_module

USES:

implicit none

ARGUMENTS:

type lisdomain
integer ::
integer ::
integer ::
integer ::
integer ::
integer ::

nch lactual number of tiles

1lsm 'land surface model (2=clm,4=noah)

soil !soil parameter scheme (l=original veg-based, 2=reynolds soils
elev 'lelevation difference base

glbnch lactual global number of tiles

ngrid lactual number of grids
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integer ::
integer ::
integer ::
integer ::
integer ::
integer ::
integer ::
integer ::
integer ::
integer ::

real
real
real
real
real
real

glbngrid
domain
landcover
gnc

gnr

Inc

1nr

ic

ir

maxt

:: mina
:: udef
:: gridDesc(50)

soil_gridDesc(6)
elev_gridDesc(6)
lc_gridDesc(6)

end type llsdomaln

type llsfor01ng

integer ::
integer ::
integer ::
integer ::
integer ::
integer ::
integer ::
integer ::
integer ::

integer ::

integer ::

integer ::
integer ::
integer ::
integer ::
integer ::

force

ecor
nforce

nf

nmif
rstflag
gridchange
interp
latmax

shortflag

longflag

gpcpsrc
radsrc

end type llsforc1ng

type lisparameters

integer ::

lai
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lactual global number of grids
Imodel domain, (l1=nldas, 2=gldas)
! landcover type

lglobal array (different
lglobal array (different
'local number of columns

if subsetting is used)
if subsetting is used)
in grid

grid

! column index of sub-domain block

! row index of sub-domain block

'maximum tiles per grid

Imin grid area for tile (%)

'undefined value

'grid definition array

lgrid definition for soil dataset

!'local number of rows in

'grid definition for elev dataset
grid definition for landcover dataset

Iforcing data type (1l=gdas,2=geos)
luse elevation correction

'number of forcing variables
'number of forcing variables for model initialization option
'0=use only 1 forcing time, 1=find two forcing times upon rest:

'per hemisphere, for agrmet intepolation
!'shortwave radiation
'0=no radiation
!1=instantaneous sw
12=time averaged sw
!longwave radiation source flag
'0=no radiation
!l1=instantaneous 1lw

source flag

12=time averaged lw

findtimel,findtime?2
findagrtimel,findagrtime2

f00_flag, f06_flag

lglobal precipitation flags

!lai data source (l=original,
!2=avhrr satellite data
13=modis satellite data)



type lisoutput

</kluge sai read>

integer :: nt
integer :: vclass
integer :: laiflag
integer saiflag
character*50 :: mfile
characterxb50 :: vfile
character*40 safile
character*40 clfile
character*40 :: polfile
character*40 :: po2file
character*40 :: po3file
characterx*40 slfile
character*40 :: sifile
characterx*40 avhrrdir
character*40 :: modisdir
character*40 iscfile
characterx40 :: elevfile
real*8 :: laitime
<kluge sai read>
real*8 :: saitime

end type lisparameters
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'number of vegetation types
lvegetation classification (1=umd)
!'satellite lai time
!satellite lai time
Iland/water mask file for modelling (avhrr)
lvegetation classification file (avhrr)!
!sand fraction map file
!clay fraction map file
!porosity map file
!porosity map file
'porosity map file
!slope map file
!'silt map file
lavhrr data directory
'modis data directory
!soil color map file

Isatellite lai time

Isatellite sai time

lwrite forcing (0O=no,l=yes)

lwrite tile space data (0=no, 1=yes)
loutput format option (l-binary, 2-grib)
'write one variable per file

'write parameter file output

!3 digit experiment code

!0=restart date, 1=card date

!counts number of output times for forcing data

loutput data base directory

integer :: wfor
integer :: wtil
integer :: wout
integer :: wsingle
integer :: wparam
integer :: expcode
integer :: startcode
integer :: foropen
integer :: numoutf
integer :: fidgm,rcgm,fidtm,rctm
character*40 odir
characterx40 :: dfile

type listime

end type lisoutput

integer :: sss
integer :: sdoy
integer :: smn
integer :: shr
integer :: sda
integer :: smo
integer :: syr

integer :: endcode

'runtime diagnostics file

!starting second

!starting day of year
!starting minute

!'starting hour

Istarting day

!'starting month

Istarting year

'0=realtime, l=specific date
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integer :: ess 'ending second

integer :: emn 'ending minute

integer :: edoy 'ending day of year

integer :: ehr 'ending hour

integer :: eda 'ending day

integer :: emo 'ending month

integer :: eyr 'ending year

integer :: ts 'timestep (seconds)

integer :: tscount 'timestep count

integer :: yyyymmdd,hhmmss

integer :: doy,yr,mo,da,hr,mn,ss !lis current model timing variables
integer :: endtime 1is stop (O=continue time looping)
integer :: pda 'lis previous timestep day

real*8 :: time '1is current model time in years
real*8 :: etime 'lis end time in years

real :: gmt,egmt,sgmt
end type listime

type lisassimil
integer :: rpsas, rbias,ribc,rdbc,rsdbc

end type lisassimil

type lisdec

type(lisdomain) : d
type(lisforcing) : f
type (lisparameters) P
type(listime) R
type (lisoutput) o)
type(lisassimil) D a

end type lisdec

1.43 Fortran: Module Interface lis_openfileMod.F90 (Source File: lis_openfileMod.F90)

This module contains interfaces and subroutines for opening data files.

REVISION HISTORY:

08Apro04 James Geiger Initial Specification

1.43.1 lis_set_filename (Source File: lis_openfileMod.F90)

This routine overwrites the path for a GDS run

INTERFACE:
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subroutine lis_set_filename(file,time_offset)
#if ( defined OPENDAP )
use opendap_module, only : opendap_data_prefix, ciam
#endif
character(len=*), intent(inout):: file
character(len=*), optional :: time_offset
#if ( defined OPENDAP )
if ( use_opendap_server ) then
if ( PRESENT(time_offset) ) then
file = trim(opendap_data_prefix)//’/’// &
trim(adjustl(ciam))//’/’//"var_"//time_offset//" .bin"
else
file = trim(opendap_data_prefix)//’/’// &
trim(adjustl(ciam))//’/’//"var.bin"
endif
endif
#endif
end subroutine lis_set_filename

WIIII1117777777777777777/777777777777777/7777777/7777/7777777/77/7
\mbox{}\hrulefill\

\subsubsection{lis\_open\_file (Source File: lis\_openfileMod.F90)}

This routine is a generic open routine. It parses its optional input
arguments and builds an approriate open call. It also determines
whether or not data must be retrieve via a GraDS-DODS data server (GDS).
If so, it calls the specified GDS script.

\bigskip{\sf INTERFACE:}
\begin{verbatim} subroutine lis_open_file(unit, file, form, status, access, recl, script, time

implicit none

INPUT PARAMETERS:

integer, intent(in) :: unit
character(len=%*), intent(in) :: file
character(len=*), optional :: form
character(len=%), optional :: status
character(len=%), optional :: access
integer, optional :: recl
character(len=%), optional :: script
character(len=%), optional :: time_offset

LOCAL VARIABLES:
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integer :: 1ios
character(len=11) :: form_use
character(len=7) :: status_use
character(len=10) :: access_use
character(len=15) :: script_use
character(len=4) :: cunit

1.43.2 lis_read file (Source File: lis_openfileMod.F90)

This routine is a generic read routine. It parses its optional input arguments and builds an
approriate read call.

INTERFACE:

subroutine lis_read_file(unit, array)
implicit none

integer, intent(in) :: unit

real, intent (inout) :: array(lis_nc_data, lis_nr_data)
integer :: linel, line2, line

integer :: c,r, glnc, glnr

if(lis%d/domain.eq.8) then
if (lis%d%gridDesc(9) .eq. 0.01) then
linel = nint((lis%d%gridDesc(4)-1lis%d%gridDesc(44))/1lis%d%gridDesc(9))+1
line2 = nint((lis¥%d%gridDesc(5)-1lis%d%gridDesc(45))/1isldlgridDesc(10))+1
do r=1,1lis%d%lnr
do c=1,lis%d%1lnc
glnc = line2+c-1
glnr = linel+r-1
line = (glnr-1)*nint(lis%d%gridDesc(42))+glnc
read(unit,rec=line) array(c,r)

enddo
enddo
else
read(unit) array
endif
end subroutine lis_read_file

WL/ 117777777777777777777777777777777777/7777777/777777777
\mbox{}\hrulefill\

\subsubsection{retrieve\_data (Source File: lis\_openfileMod.F90)}
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This routine retrieves data from a GDS. It will make 3 attempts to
retrieve data from the server. If the data cannot be retrieved, this
routine aborts by calling endrun.

\bigskip{\sf INTERFACE:}
\begin{verbatim} subroutine retrieve_data(file, script,time_offset)

1.43.3 retrieve_script (Source File: lis_openfileMod.F90)

This routine retrieves makes the system call that executes the GrADS script that retrieves
data from a GDS.

INTERFACE:

subroutine retrieve_script(file, script, time_offset)

1.44 Fortran: Module Interface lis_flush (Source File: lis_utilities.F90)

This routine is a generic interface to the flush routine.

REVISION HISTORY:

16 Nov 2004 James Geiger Initial Specification

1.45 Fortran: Module Interface Ism_module.F90 (Source File: Ism_module.F90)

This module contains interfaces and subroutines that control land surface model initializa-
tion, execution, reading and writing of restart files and other relevant land surface model
computations.

REVISION HISTORY:

14Nov02 Sujay Kumar Initial Specification

INTERFACE:

module lsm_module

1.45.1 LIS _setuplsm (Source File: 1sm_module.F90)

INTERFACE:

interface LIS_setuplsm
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1.45.2 LIS_Ism_main (Source File: 1sm_module.F90)

INTERFACE:

interface LIS_lsm_main
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1.45.3 LIS _force2tile (Source File: Ism_module.F90)

INTERFACE:

interface LIS_force2tile

1.45.4 LIS _readrestart (Source File: Ism_module.F90)

INTERFACE:

interface LIS_readrestart

1.45.5 LIS _writerestart (Source File: 1sm_module.F90)

INTERFACE:

interface LIS_writerestart

1.45.6 LIS_lsm_output (Source File: Ism_module.F90)

INTERFACE:

interface LIS_lsm_output

1.45.7 LIS_setDynlsm (Source File: Ism_module.F90)

INTERFACE:

interface LIS_setDynlsm

INTERFACE:
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subroutine LIS_lsm_init()

DESCRIPTION:

Setup functions for each land surface model

USES:

use lisdrv_module, only: lis
use lsm_pluginMod
#if ( defined OPENDAP )
use opendap_module
#endif
use lis_indices_module

CONTENTS:

! These (opendap_init, lis_set_indices) are done here to prevent a

! circular module dependency with lisdrv_module
#if ( defined OPENDAP )

call opendap_init()
#endif

call lis_set_indices()

call 1sm_plugin

if ( lisYoY%wsingle == 1 ) then

call 1lsmini(lis%d%lsm,lis%d%nch)
else

call 1smini(1lis%d%lsm,lisYd%glbnch)
endif
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1.45.8 1sm_tile allocate (Source File: Ism _module.F90)

Allocates memory for land surface model variables

INTERFACE:
subroutine lsm_tile_allocate()

USES:

CONTENTS:
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1.45.9 1sm_setup (Source File: lsm_module.F90)

Completes land surface model initilaization

INTERFACE:
subroutine lsm_setup()
USES:

use lisdrv_module, only : lis
use tile_spmdMod, only : masterproc

CONTENTS:

call lsmsetup(lis%dilsm)
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1.45.10 run_lsm (Source File: lsm_module.F90)

Executes land surface model runs

INTERFACE:
subroutine run_lsm()
USES:
use lisdrv_module, only: lis
CONTENTS:

call lsmrun(lis%d%lsm)

1.45.11 Ism_readrestart (Source File: Ism_module.F90)

Reads restart files

INTERFACE:
subroutine lsm_readrestart()
USES:

use lisdrv_module, only : lis

CONTENTS:

call lsmrestart(lis¥%dilsm,1)
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1.45.12 write_output (Source File: 1sm_module.F90)
Writes output of land surface model runs
INTERFACE:

subroutine write_output ()
USES:

use lisdrv_module, only: lis

CONTENTS:

call lsmoutput(1lis?d’%1lsm)
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1.45.13 setDynParams (Source File: lsm_module.F90)
Updates time dependent land surface model parameters
INTERFACE:

subroutine setDynParams()
USES:

use lisdrv_module, only : lis

CONTENTS:

call lsmdynsetup(lis’d¥lsm)

1.45.14 1sm_f2t (Source File: lsm_module.F90)

Transfers grid forcing to model tiles.

INTERFACE:
subroutine lsm_f2t()
USES:

use lisdrv_module, only: lis, grid,tile
use tile_spmdMod
use grid_spmdMod, only : gdisp

CONTENTS:

do t=1, di_array(iam)

index = tile(t)%index -gdisp(iam)

call 1smf2t(1lis%d%lsm, t, grid(index)Yforcing)
enddo
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1.45.15 Ism_writerestart (Source File: Ism_module.F90)
Writes restart files
INTERFACE:
subroutine lsm_writerestart()
USES:
use lisdrv_module, only : lis
CONTENTS:

call lsmwrst(lis%d%1lsm)

1.45.16 makepdsn (Source File: makepdsn.F90)

This routine computes the coefficients and terms required for grib output

REVISION HISTORY:

3-19-02 Cosgrove; Altered code for use with CLM writing
intervals

5-17-02 Cosgrove; Changed code to use ldas¥%lsm instead of
ldas¥%rmos and ldas)krclm so that forcing generation
would still work when rmos set to zero in card

28-5-02 Arsenault; Altered code for use with NOAH writing
intervals

INTERFACE:

subroutine makepdsn(yesterday, beforeyester, kpds, hour, writeint)

1.46 Fortran: Module Interface mpishorthand.F90 (Source File: mp-
ishorthand.F90)

Data and parameters used for MPI. Some shorthand variables with shorter names than the
standard MPI parameters. Also some variables used for heap management. Adopted from

CLM

REVISION HISTORY:

02 Jan 2002 : Sujay Kumar: Initial Version

INTERFACE:

module mpishorthand



Source File: obsprecipforcing_module.F90, Date: Fri Dec 17 15:20:00 EST 2004 201

USES:

#if (defined SPMD)
#if (defined 0SF1)
include ’mpif.h’
#else
use mpi
#endif
#endif

1.47 Fortran: Module Interface obsprecipforcing module.F90 (Source File:
obsprecipforcing_module.F90)

This module contains interfaces and subroutines that controls the incorporation of observed
precipitation forcing

REVISION HISTORY:

14Nov02 Sujay Kumar Initial Specification

INTERFACE:
module obsprecipforcing_module
ARGUMENTS:

real, pointer :: obsprecip(:)

1.47.1 LIS obsprecipforcing_init (Source File: obsprecipforcing module.F90)

INTERFACE:

interface LIS_obsprecipforcing_init
module procedure precip_forcing_init
end interface

1.47.2 LIS get_obsprecip_forcing (Source File: obsprecipforcing module.F90)

INTERFACE:

interface LIS_get_obsprecip_forcing
module procedure get_obsprecip_forcing
end interface
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1.47.3 precip_forcing_init (Source File: obsprecipforcing_ module.F90)
Initializes the variables required for the spatial interpolation of observed precipitation data

INTERFACE:
subroutine precip_forcing_init()
USES:

use lisdrv_module, only :1lis

use def_ipMod, only : allocate_ip, def_ip_input

use precipforcing_pluginMod, only : precipforcing_plugin
use spmdMod, only : masterproc

CONTENTS:

if (lis%fl)gpcpsrc.gt.0) then
call precipforcing_plugin
if (masterproc) then
call defnatrespcp(liskf’%gpcpsrc)
allocate(obsprecip(lis¥%dingrid))
endif
endif

1.47.4 get_precip_forcing (Source File: obsprecipforcing_ module.F90)
Calls the routines to open, read, and interpolate observed precipitation forcing data

INTERFACE:
subroutine get_obsprecip_forcing
USES:

use lisdrv_module, only: lis, gindex
use grid_spmdMod

CONTENTS:

if (lis%fl%gpcpsrc.gt.0) then
if (masterproc) then
call glbprecip(lis’figpcpsrc)
endif
if (lis%f/findtimel ==1 .or. &
lis¥f/findtime2==1) then
if (npes > 1) then
call scatter_precip_data()
endif
endif
call timeinterppcp(lis¥fgpcpsrc)
endif
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1.47.5 scatter_precip_data (Source File: obsprecipforcing module.F90)
Distributes the precipitation forcing data onto the compute nodes
INTERFACE:
subroutine scatter_precip_data()
USES:

use grid_spmdMod

1.48 Fortran: Module Interface obsradforcing module.F90 (Source File:
obsradforcing module.F90)

This module contains interfaces and subroutines that controls the incorporation of observed
radiation forcing

REVISION HISTORY:

14Nov02 Sujay Kumar Initial Specification

INTERFACE:

module obsradforcing_module
implicit none

ARGUMENTS:
real, pointer :: obswdatal(:)
real, pointer :: obswdata2(:)

real, pointer :: oblwdatal(:)
real, pointer :: oblwdata2(:)
integer :: sstatl, sstat2, lstatl,lstat2

1.48.1 LIS _obsradforcing_init (Source File: obsradforcing_module.F90)

INTERFACE:

interface LIS_obsradforcing_init
module procedure rad_forcing_init
end interface
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1.48.2 LIS _get_obsrad_forcing (Source File: obsradforcing_module.F90)

INTERFACE:

interface LIS_get_obsrad_forcing
module procedure get_obsrad_forcing
end interface

1.48.3 rad _forcing init (Source File: obsradforcing module.F90)

Allocates memory for variables required for radiation forcing interpolation

INTERFACE:
subroutine rad_forcing_init()
USES:

use lisdrv_module, only:lis
use grid_spmdMod
use radforcing_pluginMod, only :radforcing_plugin

CONTENTS:

if (lis¥%fradsrc.gt.0) then
call radforcing_plugin
#if ( defined OPENDAP )
call defnatresrad(lisyfiradsrc)
allocate(obswdatal(gdi(iam)))
allocate(obswdata2(gdi(iam)))
allocate(oblwdatal(gdi(iam)))
allocate(oblwdata2(gdi(iam)))
#else
if (masterproc) then
call defnatresrad(lis¥%f’radsrc)
allocate(obswdatal (1is%d%ngrid))
allocate(obswdata2(lis%d%ngrid))
allocate(oblwdatal(1lis%d%ngrid))
allocate(oblwdata2(lis%d%ngrid))
else
allocate(obswdatal(gdi(iam)))
allocate(obswdata2(gdi(iam)))
allocate(oblwdatal(gdi(iam)))
allocate(oblwdata2(gdi(iam)))
endif
#endif
endif
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1.48.4 get_obsrad_forcing (Source File: obsradforcing_module.F90)
Calls the routines that read observed radiation forcing methods
INTERFACE:
subroutine get_obsrad_forcing
USES:

use lisdrv_module, only: lis, grid
use grid_spmdMod
use driverpardef_module

CONTENTS:

! sstatl = 0
! sstat2 = 0
! 1statl = 0
! 1lstat2 = 0

if (lis%flradsrc.gt.0) then
#if ( defined OPENDAP )
call getrad(lis¥%fi%radsrc)
#else
#if (defined SPMD)
call MPI_GATHERV(grid(1:gdi(iam)),gdi(iam), &
MPI_GRID_STRUCT,grid,gdi,gdisp,MPI_GRID_STRUCT, &
0,MPI_COMM_WORLD, ier)
#endif
if (masterproc) then
call getrad(lis%f%radsrc)
endif
#endif
#if ( ! defined OPENDAP )
#if (defined SPMD)
call MPI_BCAST(sstatl, 1,MPI_INTEGER,O, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(sstat2, 1,MPI_INTEGER,O, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(1lstatl, 1,MPI_INTEGER,O, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(lstat2, 1,MPI_INTEGER,O, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(lis%f%findagrtimel,1,MPI_INTEGER,0, &
MPI_COMM_WORLD, ier)
call MPI_BCAST(lis%f%findagrtime2,1,MPI_INTEGER,O, &
MPI_COMM_WORLD, ier)
if ( lis%f)findagrtimel == 1 .or. lisYf)findagrtime2 == 1 ) then
if ( npes > 1 ) then
call scatter_rad_data()
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endif
endif
#endif
#endif
call timeinterprad(lis’firadsrc)
endif

1.48.5 scatter_rad_data (Source File: obsradforcing_module.F90)
Distributes radiation forcing data on to the compute node.
INTERFACE:
subroutine scatter_rad_data()
USES:

use grid_spmdMod
use lisdrv_module, only : lis

1.49 Fortran: Module Interface opendap_module.F90 (Source File: open-
dap_module.F90)

This module contains routines needed to initialize and control variables required for the
execution of GDS-based I/0

REVISION HISTORY:
10 Jul 2003; James Geiger Initial Specification
INTERFACE:

module opendap_module
#if ( defined OPENDAP )

USES:

use ESMF_TimeMgmtMod

use time_manager

use lisdrv_module, only : lis, grid, gindex
use grid_spmdMod, only : gdi, gdisp

use tile_spmdMod, only : di_array

use spmdMod

implicit none

ARGUMENTS:
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integer :: tnroffset ! Global to local row mapping offset
integer :: grid_offset ! Global to local grid mapping offset
real output_slat ! Southern latitude boundary for the

! interpolated domain
real output_nlat ! Northern latitude boundary for the

! interpolated domain
real output_wlon ! Western longitude boundary for the

! interpolated domain
real output_elon ! Eastern longitude boundary for the

! interpolated domain
integer :: parm_slat ! Southern latitude boundary for each

! subdomain (for parameter data)
integer :: parm_nlat ! Northern latitude boundary for each

! subdomain (for parameter data)
integer :: parm_wlon ! Western longitude boundary for each

! subdomain (for parameter data)
integer :: parm_elon ! Eastern longitude boundary for each

! subdomain (for parameter data)
integer :: parm_nc ! Number of columns for each subdomain

! (for parameter data)
integer :: parm_nr ! Number of rows for each subdomain

! (for parameter data)

integer :: domain
character*3 ciam ! character representation of processor id
character*3 cdom ! character representation of domain no
character*b cparm_slat character representation of cparm$_-$slat
characterx*b cparm_nlat character representation of cparm$_-$nlat
character*b cparm_wlon character representation of cparm$_-$wlon
characterx5 :: cparm_elon character representation of cparm$_-$elon
character*40 :: opendap_data preflx ! prefix to prepend to data paths
1.49.1 opendap_init (Source File: opendap_module.F90)

Initializes the GDS variables

INTERFACE:
subroutine opendap_init()
CONTENTS:

call init_parm_vars()
call reset_lis_filepaths()
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1.49.2 opendap_readcard (Source File: opendap_module.F90)

Reads the opendap namelist from the lis.crd card file

INTERFACE:
subroutine opendap_readcard()
CONTENTS:

open(10,file=’1is.crd’,form="formatted’,status=’0ld’)

read(unit=10,nml=opendap)

print*,’MSG: opendap_readcard -- Using data prefix ’, &
opendap_data_prefix, ’ (°, iam, ’)’

close(10)

1.49.3 reset_lis_filepaths (Source File: opendap_module.F90)

Resets various input data filenames for execution through GDS

INTERFACE:

subroutine reset_lis_filepaths()

CONTENTS:
lisyplhclfile = trim(opendap_data_prefix)//’/’// &
trim(adjustl(ciam))//’/’//1isphclfile
lisyplsafile = trim(opendap_data_prefix)//’/’// &
trim(adjustl(ciam))//’/’//1lis}plsafile
lisYphiscfile = trim(opendap_data_prefix)//’/’// &

trim(adjustl(ciam))//’/’//1lis’phiscfile

1.49.4 init_parm vars (Source File: opendap_module.F90)

Computes domain decomposition for native as well as interpolated domains for input data

INTERFACE:
subroutine init_parm_vars()

CONTENTS:

if (1is%d%gridDesc(9) .eq. 0.01) then
domain = 8

elseif (lisydgridDesc(9).eq.0.05) then
domain = 7

elseif (lis)d¥%gridDesc(9) .eq. 0.125) then
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domain = 6

elseif (1isYdlgridDesc(9) .eq. 0.25) then
domain = 5

elseif (lis)kd¥%gridDesc(9) .eq. 0.50) then
domain = 4

elseif (lis%d¥%gridDesc(9) .eq. 1.0) then
domain = 3

elseif ((1isYd%gridDesc(9) .eq. 2) .and. &

(lis¥%d%gridDesc(10) .eq. 2.5)) then

domain = 2

endif

select case (domain)
case (1)
print*,’Error! Cannot handle nldas.’
stop 999
case(2)
print*,’Error! Cannot handle 2x2.5.°
stop 999
case(3) ! 1 deg
res = 1000
center = 500
s_origin = -59500
w_origin = -179500
case(4) ! 1/2 deg
res = 500
center = 750
s_origin = -59750

w_origin = -179750
case(b) ! 1/4 deg
res = 250

center = 875

s_origin = -59875

w_origin = -179875
case(6) ! 5km

res = 50

center = 975

s_origin = -59975

w_origin = -179975
case(7) ! 5km

res = 50

center = 975

s_origin = -59975

w_origin = -179975
case(8) ! 1km

res = 10

center = 995

s_origin = -59995
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w_origin = -179995

case DEFAULT
print*, "Select domain size (1,2,3,4,5,6,7,8)"
stop 999

end select

call set_parm_lat(parm_slat,parm_nlat,output_slat,output_nlat,&
parm_wlon,parm_elon,output_wlon,output_elon,&
res,s_origin,w_origin)

'parm_wlon = 1

Iparm_elon = lisYdlgnc

Iparm_wlon = 1 + lisYd%gnc * (lis%dlic - 1)

Iparm_elon = lisY%d%gnc + lisldkgnc * (lis¥%d%ic - 1)

lis¥d%ngrid = gdi(iam)

lis)d/nch = di_array(iam)

Iparm_nc = lis%dlgnc

parm_nc = ( parm_elon - parm_wlon + 1 )
parm_nr = ( parm_nlat - parm_slat + 1 )
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if ( 1lis¥%d%ir > 1 ) then ! running the special 1km regional domain

tnroffset = parm_slat - 1 - (lisldlkir - 1)x1lis’dlgnr
else ! running the ‘‘normal’’ way

tnroffset = parm_slat - 1
endif
grid_offset = tile(1)%index-1

write(ciam, ’(i3)’) iam

write(cdom, ’(i3)’) domain
write(cparm_slat, ’(i5)’) parm_slat
write(cparm_nlat, ’(i5)’) parm_nlat
write(cparm_wlon, ’(ib5)’) parm_wlon
write(cparm_elon, ’(i5)’) parm_elon

print*,’DBG: parm_init -- parm_slat’, parm_slat, ’> (’, iam, ’)’
print*,’DBG: parm_init -- parm_nlat’, parm_nlat, ’ (’, iam, ’)’
print*,’DBG: parm_init -- parm_wlon’, parm_wlon, ’ (’, iam, ’)’
print*,’DBG: parm_init -- parm_elon’, parm_elon, ’ (’, iam, ’)’
print*,’DBG: parm_init -- output_slat’, output_slat, ’ (’, iam,
print*,’DBG: parm_init -- output_nlat’, output_nlat, ’ (’, iam,
print*,’DBG: parm_init -- output_wlon’, output_wlon, ’ (’, iam,
print*,’DBG: parm_init -- output_elon’, output_elon, ’ (’, iam,

print*,’DBG: parm_init -- ngrid’, lis¥%d’ngrid, > (’, iam, ’)’
print*,’DBG: parm_init -- glbngrid’, lis%d’glbngrid, ’ (’, iam,
print*,’DBG: parm_init -- 1lnc’, lis%dllnc, > (°, iam, ’)’
print*,’DBG: parm_init -- lnr’, lis%d¥%lnr, °> (°, iam, ’)’
print*,’DBG: parm_init -- gnc’, lis%d¥gnc, ’ (’, iam, ’)’

7)7
7):
7))
7))

7))
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print*,’DBG: parm_init -- gnr’, lisYd¥%gnr, ° (’, iam, ’)’
print*,’DBG: parm_init -- tnroffset’, tnroffset, ’ (’, iam, ’)’
print*,’DBG: parm_init -- grid_offset’, grid_offset, ’ (’, iam, ’)’
print*,’DBG: parm_init -- nch’, lis%dlnch, > (°, iam, ’)’

print*,’DBG: parm_init -- ngrid’, lis%d%ngrid, ’> (’, iam, )’
print*,’DBG: parm_init -- glbnch’, lis%d%glbnch, ’> (°, iam, ’)’
print*,’DBG: parm_init -- glbngrid’, lis%d%glbngrid, ’ (’, iam, ’)’

print*,’DBG: parm_init -- cparm_slat ’, cparm_slat, ’> (’, iam, ’)°
print*,’DBG: parm_init -- cparm_nlat ’, cparm_nlat, ’° (°, iam, ’)’
print*,’DBG: parm_init -- ciam ’, ciam, ’ (’, iam, ’)’
print*,’DBG: parm_init -- parm_nc’, parm_nc, ’ (’, iam, ’)’
print*,’DBG: parm_init -- parm_nr’, parm_nr, ’ (’, iam, ’)°

print*,’DBG: parm_init -- gdi(iam)’, gdi(iam), > (’, iam, ’)’

print*,’DBG: parm_init -- tile(1)%row’, tile(l)%row, > (’, iam, ’)’

print*,’DBG: parm_init -- tile(1)%col’, tile(1)%col, ’> (’, iam, ’)’

print#*,’DBG: parm_init -- tile(gdi(iam))%row’, tile(gdi(iam))%row, &
J (), iam, 7)7

print#*,’DBG: parm_init -- tile(gdi(iam))%col’, tile(gdi(iam))’%col, &
> (), ia.m, ))7

call define_gds(1lis)

1.49.5 set_parm_lat (Source File: opendap_module.F90)

Computes the latitudes of the decomposed domain for the parameter data

INTERFACE:

subroutine set_parm_lat(slat, nlat, oslat, onlat, &
wlon, elon, owlon, oelon, &
res, s_origin, w_origin)

USES:

use lisdrv_module, only : tile
implicit none

INPUT PARAMETERS:
integer, intent(in) :: res, s_origin, w_origin
OUTPUT PARAMETERS:
integer, intent(out) :: slat, nlat, wlon, elon
real, intent(out) :: oslat, onlat, owlon, oelon

CONTENTS:
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| Set southern latitude index
Islat = tile( 1 )%row
slat = tile( 1 )Yrow + (lis¥%dlir-1)=lisYdignr

I Set southern latitude boundary
oslat = s_origin + (slat-1)x*res
oslat = oslat / 1000.

I Set northern latitude index
Inlat = tile( gdi(iam) )Y%row
nlat = tile( gdi(iam) )%row + (liskdhir-1)=1liskdhgnr

I Set northern latitude boundary
onlat = s_origin + (nlat-1)*res
onlat = onlat / 1000.

I Set western longitude index
wlon = 1 + lis¥%d%gnc * (liskdhic - 1)

I Set western longitude boundary
owlon = w_origin + (wlon-1)*res
owlon = owlon / 1000.

I Set eastern longitude index
elon = lisydlgnc + lisld%gnc * (lis¥%dlkic - 1)

| Set eastern longitude boundary
oelon = w_origin + (elon-1)*res
oelon = oelon / 1000.

end subroutine set_parm_lat
#endif
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1.50 Fortran: Module Interface precision.F90 (Source File: precision.F90)

Define the precision to use for floating point and integer operations throughout the model.

REVISION HISTORY:
14 Nov 2002; Sujay Kumar Initial Specification
INTERFACE:

module precision

ARGUMENTS:
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integer, parameter :: r4 = selected_real_kind(5)

integer, parameter :: r8 = selected_real_kind(6)

integer, parameter :: i8 = selected_int_kind(13)
1.50.1 readcard.F90 (Source File: readcard.F90)

Reads in LIS run specifics from lis.crd

REVISION HISTORY:

REVISION HISTORY:

15
4
11

23
27
05

04
15

28
14

INTERFACE:

Oct
Apr
Apr

Jun
Feb
Mar
Sep

Feb
Apr

Apr
Nov

1999:
2000:
2000:

2000:
2001:
2001:
2001:

2002:
2002:

2002:
2003:

Paul Houser; Initial code

Jeffrey Walker; Added catchment model output interval

Brian Cosgrove; Added Elevation correction and Forcing

Mask read statements

Jon Radakovich; Updated for new version of CLM

Urszula Jambor; Added GEOS or GDAS forcing option

Jon Gottschalck; Revision of subroutine by implementing namelists
Brian Cosgrove; Altered forcing logfile output to include

more precip types

Jon Gottschalck; Added section to set to Koster tilespace files if necessary
Urszula Jambor; Added ECMWF forcing options, also

adding 1 & 1/2 degree GLDAS domain options.

Kristi Arsenault; Added NOAH LSM code

Sujay Kumar; Modified card file that includes regional

modeling options

subroutine readcard

USES:

use
use
use
use

implicit none

CONTENTS:

lisdrv_module, only : lis
time_manager, only : date2time
soils_pluginMod, only : soils_plugin
lai_pluginMod, only : lai_plugin

open(10,file="1lis.crd’,form="formatted’,status=’0ld’)

! Reading in parameters that need to be initialized
! to avoid any problems later
| Reading in parameters that are used by all LDAS runs

read(unit=10,nml=driver)
read(unit=10,nml=1is_run_inputs)
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!YDT: get command line arguments and convert to IC, IR

lis’d%IC = 1

lis%d%IR = 1

ttmp=""~

Do i=1, iargc()
call getarg(i, stmp)
if (trim(stmp).eq.’-ic’) then
call getarg(i+1l, stmp)
Read (Unit=stmp, fmt=’(i3)’) 1lis%d%IC!fmt=’(i30)’ syntax is needed for IBM
ttmp=trim(stmp)//’-’
end if
if (trim(stmp).eq.’-ir’) then
call getarg(i+l, stmp)
Read (Unit=stmp, fmt=’(i3)’) lisld%IR!fmt=’(i30)’ syntax is needed for IBM
ttmp=trim(ttmp)//trim(stmp)
end if

End Do

! if ( lisYo%odirn == 1 ) then

! lis¥o%odir_array(1l) = trim(lis’o%odir_array(1l))//trim(ttmp)
! endif

! lisYobodir = lislo%odir_array(1l)

call openfile(name,lis¥o%odir,lis)o%kexpcode,lislo%dfile)
88 format(a4,25x,a3,5x,16a)
89 format (20x,a49)

call set_time(lis%t)
call set_output_counters(lisolnumoutf)

call date2time(lisYt%time,lisYt%doy,lis)tlgmnt, &
lis¥thyr,lis)thmo,lisytlda,lis)thhr,lis¥t)mn,lisYt%ss)

printx*

print*,  skkkkkkickk GSFC-LIS driver skskkkskskkksk’
printx*,’experiment code: ’,’-’,lis%o’%expcode,’-’
print*,’starting time: ’,lisYt¥smo,’/’,lis¥tlsda,’/’,lislktlsyr
print*,’ending time: ’,lis¥%t’%emo,’/’,lis%th%eda,’/’,1isltlheyr
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printx*

print*,’forcing details:’
read(unit=10,nml=landcover)
read(unit=10,nml=elevation)
read(unit=10,nml=so0ils)
read(unit=10,nml=lai)

call soils_plugin
call lai_plugin

lis¥pllaitime = 0.0
I<kluge sai read>
lisYpksaitime = 0.0
I</kluge sai read>
if (lis¥%pllai.eq.2) then
print*, "Using AVHRR Satellite LAI"
endif
if (1isYp%lai.eq.3) then
print*, "Using MODIS Satellite LAI"
endif

lis¥flrstflag = 1
lis%f%gridchange = 1

if (lis¥d/maxt.gt.lis¥%p%nt) lis’dimaxt=lisYp’nt
if (lisd/maxt.1lt.1 ) lisYdYmaxt=1

print*, ’miscellaneous details:’

if (lisY%plvclass.eq.1) print*, ’avhrr umd vegetation’, lisYplvclass
if (lisYplvclass.eq.2) print*, ’modis umd vegetation’, lisplvclass
print*,’mask file: ’, lislp/mfile

print*,’vegetation file: ’, lisyplvfile

if (lisYd%soil.eq.1) print *,’original vegetation-based soil scheme’
if (1lis%d%soil.eq.2) print *,’reynolds soils’

if (lis¥%d%soil.eq.1) print *,’original vegetation-based soil scheme’
if (1lis’d¥%soil.eq.2) print *,’reynolds soils’
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close(10)
return

1.50.2 check_timestep (Source File: readcard.F90)

check timestep to make sure it is between 1 and 3600

INTERFACE:

subroutine check_timestep(timestep)

CONTENTS:

if (timestep.gt.3600) then
print *,’-————————————— ?
print *,’error, user timestep > 3600 seconds!!!’
print *,’resetting lis%ts to 3600!!!!”
print *,’ - ’
timestep=3600

endif

if (timestep.1t.1) then
print*,’Timestep can not be less than 1 minute, reset to 15 min.’

timestep=15*60
endif
return

1.50.3 openfile (Source File: readcard.F90)

This subroutine puts together a filename

REVISION HISTORY:
4 Jan 2000: Paul Houser; Original Code

INTERFACE:

subroutine openfile(name, odir, expcode, ffile)
implicit none

OUTPUT PARAMETERS:
character*80, intent(out):: name
INPUT PARAMETERS:

character*40, intent(in):: odir, ffile
integer, intent(in) :: expcode
character*80 mkdir
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CONTENTS:

write(unit=temp,fmt=’(a40)’) odir
read (unit=temp,fmt=’(80al)’) (fbase(i),i=1,80)
c=0
do i=1,80
if (fbase(i) .eq.(’ ’).and.c.eq.0)c=i-1
enddo

write(unit=temp,fmt=’(a4,i3,al)’)’/EXP’ ,expcode,’/’
read (unit=temp,fmt=’(80al)’) (fcode(i),i=1,80)
d=0
do i=1,80

if(fcode(i).eq.(’ ’).and.d.eq.0)d=i-1
enddo
write(unit=temp,fmt=’(a40)’) ffile
read (unit=temp,fmt=’(80al)’) (fname(i),i=1,80)
e=0
do i=1,80

if (fname(i).eq.(’> ’).and.e.eq.0)e=i-1
enddo

write(unit=temp,fmt=’(80al)’) (fbase(i),i=1,c), &
(fcode(i),i=1,d), (fname(i),i=1,e)

read (unit=temp,fmt=’(a80)’) name

write(unit=temp,fmt=’(a9)’) ‘mkdir -p ’

read (unit=temp,fmt=’(80al)’) (fmkdir(i),i=1,9)

write(